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ABSTRACT

Order Rodentia is by far the most specious of almmals worldwide.
Most of the species in this order are known toiseakse carries, pests, seed dispersers
as well as food for both humans and other wildlifee majority of the species in
order rodentia fall in the Family Muridae. The l@ography and taxonomic status of
the members of the species in this family in Scaghéisia (especially those from
islands of the region) is still poorly known. Inighstudy, both an ecological and a
historical biogeographic study of Murid rodents &esonducted on five islands
(Tarutao, Adang, Rawi, Yang and Butong IslandsYanutao National Park located
off the west coast of Thailand.

Four species of murid rodents were found in theiddat Park, namely
Rattus tanezumi, Maxomys surifer, Leopoldamys sabanus and Niviventer
cremoriventer. M. surifer was found to be the most abundant (48%) and wasdfon
Tarutao, Adang and Rawi Islands only. It was clpdellowed by R. tanezumi
(41.3%) which was widespread on all the five Iskaridl cremoriventer (2.6%) was
found on Tarutao and Rawi Islands whlle sabanus (7.7%) was only found on
Tarutao Island.

The species-area relationship, species-isolatiohatisaship and
nestedness of these species in Tarutao Island agsessed. The results showed that
the species of murid rodents on the five Islandd &aperfectly nested pattern of
distribution with the smaller and more isolatecamgls have a subset of the species
found on the larger and less isolated Islands. Sfgeeies richness on the Islands was
highly correlated to the are& & 0.882; df = 1,3p = 0.018) and not correlated to the
relative isolation of the Islands from the mainlgnd= 0.474; df = 1,3p = 0.198).

However, the species richness was not significardfyelated to the isolation because
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except for Tarutao the other four Islands were tetaclose to each other hence
having almost equal relative isolation from the mend.

In order to elucidate the phylogenetic relationshyb the murid species
on the Islands within the National Park and als¢thwtheir mainland relatives, a
phylogeographic study of these murid rodents’ sggeevas undertaken. This study
used a multi-disciplinary approach of morphologicahorphometric and two
mitochondrial (cytochroméb and cytochrome ¢ oxidase) and one nuclear (Inter
Retinoid Binding Protein (IRBP)) DNA sequencé&s.tanezumi and M. surifer were
used as model species for this study. The resthitsved thatR. tanezumi had
complex phylogenetic relationship within the Islandnd also with the mainland
relatives. On the other hand, the results Norsurifer were interesting in that the
populations on different Islands and the mainlaradl Wifferent haplotypes and
grouped in distinct separate clades based on tteehaindrial genes. The divergence
times were also estimated for both species and ethavvery deep vicariant event
separating the population long before the Islandsewsolated from the mainland
approximately 8, 500 years ago.

This study presents a most extensive study of timédmodents in Tarutao
National Park and probably one of the first mostaastive studies of murid rodents
on Islands in Southeast Asia. From the resultsisirecommended that more
phylogeographic studies of murid rodents on Island§Shailand and Southeast Asia
should be further conducted at a larger scale. Wasld help to understand the
taxonomic status of the Islands species in relabaheir mainland relative and might
increase the number of murid rodents in the regibmch are still thought to be
underestimated. Such studies would also help toenstahd the historical

biogeography of the region which is also still ggamderstood.
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CHAPTER 1

INTRODUCTION

Phylogeography is a sub discipline of biogeograpbgcerned with
the study of principles and process governing tkeeggaphical distributions of
genealogical lineages, especially those at thagspgcific level (Avise 1998). The
main aim of phylogeographers is to try to recortrand understand the origin,
dispersal and extinction of living organisms. Biogeaphy in itself is “defined as the
as the science that attempts to document and uaddrspatial patterns of biological
diversity. This entails studies of all patternsgebgraphic variation in nature — from
genes to entire communities and ecosystems — eteneériological diversity that
vary across geographic gradients including thosareg, isolation, latitude, depth,
and elevation” (Lomolinat al. 2006a). From this definition of biogeographyande
deduced that is a very broad field of study whictegrates many factors into one
discipline. Therefore, this broad field can be ded into two many categories

namely; historical and ecological biogeography.

Phylogeography falls under historical biogeograpimgl this started
more than two decades ago (Avigeal. 1987) and ever since this field has been
growing at a faster rate (Avise 1998, 2000, 200%]) & the recent years the use
molecular data in this field has helped to refinerphology-based methods in
biogeography due to five main reasons (Lohneinal. 2011); firstly because
molecular data generally offers a large number lodracters that can help to
determine relationships among taxa; secondly, ntdedata the confidence in the
strength of relationships can be examined; thid#{imitation of species boundaries
among taxa which are morphologically very similaryptic species) can be
ascertained; and fourthly due advancements in tqaba the divergence times among

taxa can be estimated using molecular clocks amallyi but not the least relative



probabilities of different evolutionary hypothesemn be gauged (Avise 2000, 2009,
Knowles 2009).

The use of DNA material in both species delineatiod identification
is a powerful tool for a wide range of mammals outheast Asia, hence sequencing
of tissues of mammals from this region should bkigh importance in understanding
speciation processes as many taxa are wide sprigadhigh levels of biogeographic
separations (Francet al. 2010). However despite phylogeography being aegoful
taxonomic tool and coupled with the fact that Sea#t Asia harbors many hotspot of
biological diversity (Myersgt al. 2000) Phylogeographic studies in this region have
remained behind when compared with other regionthefworld (Sodhi and Liow
2000) therefore, it can be assumed that the bicébgliversity in this region may be
still underestimated and once such tools are appbemany taxa more species are
likely to be discovered and also this will helpuiederstand the past distributions of
the habitats in the region given that the sea $elale been rising and reducing in the
past (Voris 2000). Based on this information, it isportant that “future
phylogeographic work in Southeast Asia should beemia priority and this will
require analysis of fast evolving markers and esttensampling of forest-dependent
taxa throughout the region to understand the cudistribution of taxa and the past
distribution of habitats across the Sunda Shelindguthe Pliestocene period (Lohman
etal. 2011).

The second part of biogeography — ecological biggguhy —
“attempts to account for the present distributiand geographic variation in diversity
in terms of interactions between organisms and rthghysical and biotic
environments” (Lomolinoet al. 2006a). Under this category comes island
biogeography with its famous theory of the equilibr model of island biogeography
initially proposed in the 1960s (MacArthur and Wils1967) to explain different
factors that affect taxa in isolated natural habitdt also worthy to note that this
theory has been also extended to other islandHédstats such as mountains, lakes,
fragmented forests (Schmidt and Jensen 2003, StlamédJensen's 2005, Sahmey
al. 2010).



This equilibrium theory of island biogeography leadly includes three
main characters which are the species-area retdtipnspecies-isolation relationship
and species turnover. The first two relationships explained in details below
because they will be tested in this study. It sbalorthy to make mention that studies
in Southeast Asia to test these characteristitiseo€quilibrium theory are very scarce
despite the region being rich with hundreds ofnidka This leaves a gap for study in
the future to test these relationships in diffetax& in the region. Only a few studies
have been conducted so far in the region such esetlby Heaney (1978) and
Meijaard (2003). Other trends have also been obsgeof insular taxa including the
island rule — the tendency of large mammals to mecemaller on islands and small
mammals becoming giants on islands — and the mesgsdlistribution of insular taxa
— were taxa on small and more isolated islands tergk subset of the more species

rich islands. These are also looked at in detaithapter 2.

Therefore, in this study we tried to look at botte thistorical and
ecological parts of biogeography of the murid radden Tarutao National Park. From
an ecological biogeography point of view, we assg@$be biogeography of the murid
rodents in the National Park by assessing the sperea relationship, species-
isolation relationship and nestedness distributibater we looked at historical
biogeography aspect were we selected two speciesiaels and conducted a
comparative phylogeographic study based on a midtiplinary approach of
morphological, metrics, mitochondrial and nucleddAsequences to elucidate the
phylogeography of murid rodents from the islandsfibin Tarutao National Park and
also compare them with their mainland relatives ttp to understand their

evolutionary history.

This study thus is the most extensive study of rtheid rodents in
Tarutao National Park and it we hope that it wdlghto increase the knowledge of the
murid rodents present in the National Park and blBstause these organisms have
been known to be carriers of diseases this cansbd as a baseline study in any
future epidemiological studies especially that menyists visit most of the islands in
this National Park it is very important to know thpecies of both murids and the



parasites they carry so that in case of any braadibsome disease related to these
parasites (zoonoses) it would help to combat suelkbouts. Also this is the first
study which will try to reassess the taxonomicustabf the murid rodents in this
National Park since it became an ASEAN Heritageidwal Park. Finally we hope
that the results can be used to help advice ordheervation of the murid rodents if
they are different from their mainland relativesatieg in mind that insular rodents
are more prone to extinction because of the limatet and resources.

OBJECTIVES AND RESEARCH QUESTIONS

OBJECTIVES:

1. To assess the species diversity and distributidteqmaof murid rodents in
Tarutao National Park.

2. To test some biogeographic theories of species+tatadonship and species-
isolation relationship, nestedness and the islarld on murid rodents in

Tarutao National Park.

3. To assess the phylogenetic relationships withinu@amns of murid rodents
on the islands in Tarutao National Park and alsah whe mainland

populations, using morphological, metric and molacdata.

RESEARCH QUESTIONS:

1. How many species of murid rodents are found in feariNational Park and
does their distribution patterns conform to the cgggearea relationships,

species-isolation relationship and nestednesshistyn?

2. Does the area and relative isolation of an islafidénce the number and size

of murid rodent species present on that island?



Hypothesis: the area of an island and its distance from aslands and the mainland

influence the number and size of murid rodent ggefound on that island.

3. How are the murid rodents populations phylogenk¥icalated to each other
within the islands in Tarutao National Park andh® mainland populations?

Hypothesis: if the populations of murid rodents on the islend Tarutao National

Park have been separated from the mainland popualand from other island

populations for a long time and there is littlefpene flow between the populations,
then there should be some morphological and/or tgenkfferences between the
populations.



CHAPTER 2

LITERATURE REVIEW

1. GENERAL INFORMATION ABOUT MURID RODENTS
Taxonomy and Diversity of Murid Rodentsin Thailand

Murid rodents are classified under;
Kingdom: Animalia
Phylum: Chordata
Class: Mammalia
Order: Rodentia
Superfamily: Moroidea
Family: Mdizae (llliger, 1811)
Saiviilies: (1) Deomyinae

(2) Gerbillinae
(3) Leimacomyinae
(4) Murinae
(5) Otomyinae

Class Mammalia is diverse in both form and functiincomprises
members as tiny as Kitti's Hog-nosed Bé&irdseonycteris thonglongyai) and the
white-toothed pygmy shrewSgncus etruscus) to as large as the blue whale
(Balaenoptra musculus) and the African bush/savanna elephantsoxddonta
africana). This wide range of size gives this class thditgbio consist of many



species. According to Wilson and Reeder (2005)sctaammalia has approximately
1,229 living genera divided into 5,416 species. @rBodentia is by far the most
specious order all of extant mammals, with 481 germend 2,277 species presently
recognized, or approximately 42% of world wide maatiem biodiversity as shown
in figure 1. There are only 3 families of livingdents, comprising of Sciuridea,

Muridae, and Hystricidae (Musser and Carleton 2005)

Distribution of Extant and Recently Extinct Mammal Species across Orders
(based on Wilson and Reeder, 2005; 5,416 spp. total)

W Rodantia

M Chiroptara
Soricomorpha

W Primates

W Carnivera
Artiodactyla

B Diprotodontia

U Lagomoarpha

W Didelphimarghia
Cetacea
Dasyuromorphia
Afrosoricida
Erinaczomorpha
Cingulata

 Paramelemorghia
Scandentia

M Perissodactyla

W Macroscelidea

W Pilusa
Pholidota

W Paucituberculzta

M Monctremata

M Sirznia

M Hyracoidea

B Proboscidea

W Darmoptera

W Notoryctemorphia

W Microkiotheria

B Tubhulidentara

Figure 1. The global distribution of extant and recentlytiest mammal species

across orders.

The family Muridae is the largest of all rodentsridaide comprising
150 genera and 730 species. According to recessitiztions, this family includes
five subfamilies (Musser and Carleton 2005, Vauglearal. 2011) namely: (1)
Deomyinae (spiny mice), (2) Gerbillinae (gerbils dartheir relatives), (3)
Leimacomyinae (groove-toothed forest mice), (4) iMae (old world rats and mice),

and (5) Otomyinae (vlei rats and whistling ratshisTdiversity developed relatively



recently, within the last 15 to 20 million yeardtea an initial appearance in the
middle Miocene (Vaughaet al. 2011).

Nabhitabhata and Chan-ard (2005) and the Offidgatfiral Resources
and Environmental Policy and Planning (2007) shioat Thailand has a total of 302
extant species of mammals currently recognized.uAl2Y% of extant mammalian
species in Thailand are in the order Rodentia wisctecond in diversity richness to
the order Chiroptera (38%) (Chaimanee 1998). Theyrapresented by all three
families, the Sciuridae, Muridae, and Hystriciddugser and Carleton 2005). As of
1998, the relative abundance of extant rodent spaciThailand could be represented
as; “26 species (39%) of Sciuridae, including lGcsps (24%) of Sciurinae
(squirrels) and 10 species (15%) of Petauristifiggng squirrels); 39 species (58%)
of Muridae, which included 35 species (53%) of Mae, 1 species (1%) of
Arvicolinae, 3 species (4%) of Rhizomyinae and 2csps (3%) of Hystricidae”
(Chaimanee 1998). Among these extant rodents areethdemic rodents in Thailand,
which both belong to the subfamily Murinae (iNviventer hipoon andLeopoldamys
neilli) (Marshal 1976) in (Chaimanee 1998). Despite khiswledge, the composition
of the local communities of living rodents is stploorly known in Thailand
(Chaimanee 1998).

Tate (1947) and Francis (2008) suggests that ith8aat Asia, all the
species of the family Muridae are in the subfarMiyrinae. According to Chaimanee
(1998), “About 35 species of murine rodents arentbin Thailand, 16 species (46%)
are restricted to the north of the Isthmus of Hnalgchinese sub regioryandeleuria
oleracea, Chiromyscus chiropus, Leopodolmys edwardsi, L. neilli, Berlymys
berdmorei, N. confucianus, N. langbianis, N. hinpoon, Rattus losea, R. nitidus, R.
sikkimensis, Mus shortrigei, M. pahari, M. cookie, M. cervicolor andM. caroli. Five
species (14%) are restricted to peninsular Thailsodth of the Isthmus of Kra
(Sundaic sub region)\. cremoriventer, Maxomys rajah, M. whiteheadi, Sundamys
muelleri and R. tiomanicus. Fourteen species (40%) are distributed in both sub

regions.” This distribution of the murid rodents iFhailand can be expressed



figuratively as shown in figure 2. However, thesenio clear literature stating how

many species of murid rodents are found on thedslaf Thailand.

16 species

3 species

Figure 2: Map of the distribution of murid rodents in Tlzaib.

Recently Chaval (2011) compiled documents for fidiehtification of
South East Asian Murines and increased the numbepecies in the subfamily
Murinae in Thailand to 37 listing 2 species in geBandicota (Bandicota indica and
B. savilel), 2 species in genuBerylmys (Berylmys berdmorei and B. bowersi), 2
species in genudapalomys (Hapalomys delacouri andH. longicaudatus), 3 species
in genusLeopoldamys (Leopoldamys edwardsi, L. sabanus andL. neilli), 3 species in
genusMaxomys (Maxomys surifer, M. rajah and M. whiteheadi), 7 species in the

genusMus (Mus caroli, M. cookii, M. cervicolor, M. fragilicauda, M. musculus
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castaneus, M. pahari andM. shortridgei), 6 species in genusiviventer (Niviventer
cremoriventer, N. langbianis, N. hinpoon, N. fulvescens, N. confucianus and N.
tenaster), 2 species in the genuShiromyscus (Chiromyscus chiropus and C.
gliroides), 1 species in genuSundamys (Sundamys muelleri), 1 species in genus
Vandeleuria (Vandeleuria oleracea), and 8 species in the geniattus (Rattus
norvegicus, R. nitidus, R. exulans, R. tanezumi, R. losea, R. andamanensis, R.
tiomanicus andR. argentiventer). | have decided to give the species list abover af
Chaval (2011) because he uses the recent taxomamies and also some species that
where misidentified previously have been correddeded on molecular data, for
example, what used to be callBdrattus in Thailand has now been found to Re
tanezumi. Therefore, Chaval (2011) gives a more updated disl taxonomy of

Murine species in Southeast Asia and Thailand rtiquéar.

Common char acteristics of murid rodents

In general, all Murid rodents can be recognizedhayr dental formula
of i. 1/1, c. 0/0, p. 0/0, m. 3/3 =16, the incisars large, curved and chiseling in both
the upper and lower jaws and because the canimeabaent, it means they have a
wide toothless gap which varies with species (diasl) before the cheek teeth

(molars) (Ellerman 1941, Francis 2008). These feataan be seen in figure 3.

Diastema
Incisors

Molars

Figure 3: Common characters of all murid rodents.
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Theroles of murid rodentsin the ecosystem

Murid rodents play many important roles in the gstsm. They are
important agricultural pests, seed dispersersadesaectors and sources of food for
wildlife and humans (Lunde and Son 2001).

Murids in Thailand have been known to be carridrsame diseases
that have been transmitted to humans in the pasteXample according to McNeely
and Lekagul (1988), “rats of Thailand are the resierof a human disease, scrub
typhus. The causativRickettsia lives in the blood of field rats and is carriedlagval
mites called chiggers, which bite rats and manealikhey are pale, delicate, tiny,
spider-like animals that have only six legs. Theg aolored translucent yellow,
cream, or red. Chiggers climb in the fur of rats,grass stems in savannah areas of
Thailand, and they lodge in patches inside the efarats. Plague, which is a bacterial
disease of rats carried to man by the rat flanopsylla cheopis, is not found in
Thailand, owing apparently to an insufficiency déals and lack of a sylvatic
reservoir. We do have a potential plague fianopysylla vexabilis, which infests the
wild Rattus berdmorei. On either side of the kingdom plague occurs iadlaffecting
commensalBandicota indica, Rattus norvigicus, R. exulans, R. rattus, and, oddly
enough,Crocidura murina. During a high point in rabies prevalence seveedry
ago, the journaNature reported that great bandicoots of central andhsastern
Thailand were found to harbor the virus. Attempuisreépeat this observation have
failed.” From this citation, we can see that rata cause harm to people. Therefore, |
feel if we are to combat such diseases in casenajudbreak in future, we should
understand the diversity of these rats in our locdlence the need to study the

diversity of Murids, including on the islands ofrlitao National Park.

Furthermore, studies of rodents as disease cainei$ailand have
been carried out for a long time (Browhal. 1978, Tingpalapongt al. 1978). In
recent years there has been an increase in theemwhlpublications on rodents as
disease carriers especially murid rodents (Kitaeka Suzuki 1983) and more
recently by Kitaoka and Suzuki (1983), Pipitgablal. (1997), Naigowitet al.
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(2000), Nitatpattanat al. (2000), Wangroongsand al. (2002), Castlet al. (2004),
Doungchaweet al. (2005), Herbreteaet al. (2005), Hugott al. (2006), Sarataphan
et al. (2007), Jittapalapongt al. (2008), Jittapalapongt al. (2009), Chaisiriet al.
(2010, 2010b, 2012), Changbunjoetgal. (2010), Ponlett al. (2011), Rodkvamtook

et al. (2011), and Herbreteasat al. (2012). However, all these studies have focused
on the mainland murid rodents and not on the iggoabulations. Therefore, this
study will form a baseline for any future epiderogitcal or ecological study of murid

rodents of Tarutao National Park.

Further evidence that identification of murids @frtitao National Park
will help to combat rodent-borne diseases if anypts in future can be supported
with a recent outbreak of leptospirosis that totdce in a rural area in north-eastern
Thailand and claimed 107 people between Octobeember 1997 while a total of
2,236 had to be treated for leptospirosis in three year (Chokvivat 1998). However,
in this scenario, we can conclude that the ladkfoffrmation on rodent species lead to
many people dying. As reported by Boonsoetgal. (1998) that “this incident was
broadly covered in media and it drew fresh attentmthe rodent problem. Although
it is not clear which rodents species actually grattted the disease, this incident
emphasizes the need for a better knowledge of pindemiology of rodent-borne

disease in the region.”

One other major role that rodents play in an edesysbut has
remained largely overlooked and little researched@on their importance in the
succession of forests (especially tropical rairdtse According to Steven and Marcel
(1999), “through seed dispersal and predationesénial mammals should be an
important component of the mechanism that detersnadterns of tree recruitment in
tropical forests”. Although many people view rodeas being mainly seed predators,
they at the same time disperse seeds due to thevatraf the seeds from parent
plants before eating, long consumption times armdathility of partially consumed
seeds to germinate, makes them to also functi@eesndary dispersal agents (Wells
and Bacgchi 2005) and also in dispersal of invaplaat seeds (Shiels 2010).
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Results from a study iAraucaria forest, southern Brazil, showed that
“rodents may be involved in the dispersal of thpd@nt species, by defecation of
viable seeds of twheandra (Melastomataceae) species and also by removing the
pulp of Myrceugenia miersiana (Myrtaceae) fruits without swallowing or damaging
their relatively large seeds, thus, potentiallyr@asing germination rates ol
miersiana’ (Vieira et al. 2006). Reviews such as the one conducted by Qa988),
points out that mostly the literature often does make a clear distinction between
consumption of the pulp and the seeds. He furthgs shat while most species of
rodents seem to destroy most seeds, often discattim flesh, the most detailed
studies also report that, in some fruits, the ppy is eaten and the seed dropped
(Corlet, 1998 and the literatures cited there $ych results can also be supported by
another report in which a rode@erradomys subflavus, was thought to be acting as a
seed disperser of a palillagoptera arenaria, a nurse plant species in southeastern
Brazil (Grenhaet al. 2010).

It is also worth noting that not only do rodentspdirse seeds but there
also some studies which give evidence for rodestpddinators. For example “live
trapped rodents (e.@ethomys) in southern Africa were found to carry large amisu
of Colchicum (Colchicaceae) pollen on the fur of their snoatsd in their feaces”
(Kleizen et al. 2008) and the same results were reported in thengtion of the
African lily Massonia depressa (Hyacinthaceae) by rodents (Johnsral. 2001).
This phenomenon would be expected in many plasmtshfive robust flowers that are
dull in color, cup-shaped, have copious amountsestar, exerted styles and stamens
and these are situated at ground level an adaptédiopollination by non-flying
mammals (including rodents, marsupials and primatBeurke and Wiens 1977,
Wiens and Rourke 1978, Wiengt al. 1983, Carthew and Goldingay 1997).
Furthermore, in a study of microhabitat used byogital forest rodentdroechimys
semispinosus, in central Panama, it was found that this rodeas associated with
younger forests (small trees and liana and lowapg&s) and tree fall gaps within

older forest and the conclusion was that it mayehawplications for the regeneration
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of local forest patches through their activities seed predators and dispersers of

seeds and arbuscular mychoorhizal fungi spores lpeginand Alder 2000).

Therefore, based on the review of literature abéalaa flow chart can

be used to summarize the importance of rodentslands as below:

High endemism )_, Taxonomic concerng High extinction
rates

N

Importance of Islan
Rodents

Rodents as diseage Ecological Important  to
carriers cological concerns <& the ecosystem

Figure 4: Flow chart summarizing the importance of islaodents in a broader view.

Habitat and feeding habits of murid rodents

Murid rodents (members of the family Muridae) ocgypst about
every type of habitat imaginable. They are knowrlite in dry sand deserts, wet
tropical forests, agricultural fields, and the vaisllargest cities. Murids also inhabit
alpine tundra at elevations exceeding 4,000 m amdbe found in mine shafts more
than 500 m below the earth’s surface. Other habitetlude shrub lands, grasslands,
swamps, bogs, meadows, and every imaginable foypst (Nowak 1999). Murid
rodents feed on almost everything. Mice mainly fewd fruits, grass seeds, and
arthropods while rats mainly feeding on varioust$udicot leaves and arthropods
(Coleet al. 2000). Some rodents also feed on stems, rogsast and herbs (Waet
al. 2003). Therefore, it can be concluded that razléavve a vast range of foods that
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they can consume. They are herbivorous, granivoamasomnivorous and perhaps

this is the reason why they have been able to ihhahost the whole globe.

Fecundity of murid rodents

Most rodents, including murids, have short gestaperiods in which
they produce large litters” (Nowak 1999). AccorditagPass and Freeth (1993) and
University Animal Care Committee (2009) the basmdmical data of the rat is that;
the oestrous cycles lasts about 4-6 days, gestisis between 21-22 days and the
litter size is about 6-14 pups, weaning age beibhgut 20-21 days and the rat
becomes sexually mature after about 7 weeks frath bnd reproductive life lasts
approximately for 8 months and they have a potklificaspan of about 2.0-3.5 years
in captivity but probably the life span is lessniature where they are faced with

challenges of limited resources and many predéfiorse 5).

Sexual maturity

_

SEXUAL MATURITY

(Adult)
- 4-6 days
weeks

2177 dave i POSTPARTUM MATING
21 "‘I"T“‘ OESTRUS . CONCEPTION

7 Burth(6-14 pups)

Figure5: Basic life cycle of murid rodents. Modified froRass and Freeth (1993).
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Home range of murid rodents

According to Burt (1943) a home range is defined “te area
traversed by individuals of a species in their raractivities of feeding, mating, and
caring for their young” while Blundekt al. (2001) defines a home range as “ the
probability of locating an animal at a particulalage by using a utilization
distribution based on relative frequency of locatioHowever, “within a species,
home-range size can vary due to factors such as mess, age, and breeding
condition of the individuals as well as habitat dygood availability, populations
density, and season” (Woetlal. 2010). For example the home range values obtained
by boundary strip method in @fpodemus flavicollis varied from 100 -2300fmwhile
that of A. agrarius varied from 100-2400fmon mount Avala in Serbia (Vulevi¢-
Radi et al. 2006), and Wooet al. (2010) estimated the home ranges of deer mouse
in sage-steppe habitat and found that it varieoh f860-5868rh

Further, Eiris and Barreto (2009) pointed out thame ranges of male
and female marsh ratdolochilus sciureus, ranged between 0.6 and 1.3 ha depending
on the method of estimation. They thus interprefeglr results that male-female
range overlaps and possible agonistic interactibesveen males, suggest male
territoriality and a polygenic mating system. Howegvmales showed greater motility
than females. “The total home size of female stripeice Rhabdomys pumilio)
varied from 0.06ha-0.8ha during the breeding seaswhvaried from 0.06-0.8ha in
the dry non-breeding season” (Schmohl 2008). Howethe home ranges of island
populations of rodents are smaller than in operegys (mainland) (Gliwicz 1980).
More studies of the home ranges of rodents canulmedfin Clapperton (2006) and the
references sited therein. Therefore, if considarg¢drms of length, the home range of
rodents in general is less than 1km (Garcia-Esegala 2002).
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Importance of insular rodents and their conservation and/or taxonomic

implications

Today, the high endemism rates of insular animads@ants and their
vulnerability to the introduction of alien speciemke insular biotas among the top
conservation priorities. Despite islands attracspgcial attention of biologists since
the time of Darwin and Wallace, the rodents of mérge and small islands still
remain to be studied. The high number of rodentisge(more than 2050) and the
high rate of endemism of rodent orders among masyr@upled with lack of
information on population status and often stilegtionable taxonomy, emphasize the
priority for research on these animals. Scant attenhas been paid to the
conservation of rodents in general. This is paldidy worrying when we consider

island species which are particularly threatenea@A and Clout 2003).

“Rodents species restricted to islands include eaistl 388 extant
species worldwide (17.5% of all extant rodent sp&giclassified in 127 genera and
10 families. Species of Muridae (258 species) aodriblea (54 species) are most
widespread on islands. There are 83 currently mzed rodent genera entirely
endemic to islands (corresponding to 197 specigstal), representing 17% of all
rodent genera. Only one family, Capromyidae (thegak), is found only on islands,
being endemic to the Caribbean region” (Amerial. 2008). The islands with the
highest number of endemic rodent genera are tHgphies (20), New Guinea (19),
Sulawesi (12) and Madagascar (9) (Amori and ClQ@32.

It is clear that islands have been found to be aatal with high
proportion of endemic rodents. Actually Amaetial. (2008), stress that almost one in
five of the world’s nearly 2300 rodent species fisisland endemic but because of
little attention that has been directed to thesgnals by conservationists, insular
rodents suffer from high rates of extinction ande#its (caused mainly by habitat
destruction, overhunting and introduced specieBgyTiurther elaborate that rates of
Quaternary extinction and current threat are egfigdiigh in the West Indies and the

species-rich archipelagos of Southeast Asia, #ifisits specifically targeted towards
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less conspicuous animals (e.g. insular rodents) beynecessary to stem large

numbers of extinction in the future (Ametial. 2008).

Hence, this study is important as it will help commend on the
conservation efforts that should be directed toidhwadents in this National Park and
which islands should be prioritized for their camnsgion. This is because murid
rodents in Tarutao National Park have not beeniedutbr a long time (including
since it was declared an ASEAN Heritage Nationak®a1984) as evident from the
lack of sufficient and conclusive information ore ttodents from this Marine National
Park which is entirely comprised of islands in ildrad. It can therefore, be
concluded that the study of murids from this MariNational Park have been

neglected, this should be a sense of concernXontamists and conservationists.

It is important to assess the diversity of theseidsubecause it is only
when the species found in an area are known thatamestart to think of conserving
such species. Without the knowledge of the spedids, not possible to properly
preserve them. Also when the species are knoveaasy to prioritize which species
should be serious protected to prevent their ettinc(Mace 2004, Bates 2010).
Further, “the role of sound systematics for settipgorities for biodiversity
conservation is receiving increasing recognitiohe Tpresent work provides some
examples about how systematic ambiguities and tmioges might affect
conservation prospects for the most species-richmmma order. A clear
understanding of systematics is fundamental toeggptdhe diversity of rodents, even
though utilizing a higher-taxon approach” (Amorida@ippoliti 2003). Therefore, the

importance of systematics in conservation cannaMeelooked.

In short the importance of this research can bensamzed by saying
that “taxonomists, with their identification guidekeys, databases, and specialist
knowledge of particular animal or botanical grougr® uniquely qualified to identify,
describe and thereby support the work of ecologist$ conservationists. They can
advise on priorities for species and site-basedsamation and help monitor

biodiversity loss from the impacts of climate charamd habitat fragmentation. They
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can assess the spread of invasive alien speciesdantify the host species in the

study of zoonoses” (Bates 2010).
Brief introduction to phylogeography

The term phylogeography was coined more than 26530 (Avisest
al. 1987) and it is a sub discipline in biogeograptst emphasizes historical aspects
of the contemporary spatial distributions of geinedges (Avise and Hamrick 1996).
Therefore, in general terms, phylogeography camdéied as “a field of study
concerned with principles and process governinggeegraphical distributions of
genealogical lineages, especially those at thaspgcific level” (Avise 1998). The
first decade of phylogeographic studies was basestlyn(> 80%) on mitochondrial
(mt) DNA because of its rapid evolution in popuas of higher mammals and
transmission through female organisms without mt#ecular recombination and

little of nuclear genes where used (Avise 1998).

The weakness of relying mainly on mtDNA alone wlaat tempirical
or theoretical treatments that addressed phylogeaspect of the spatial distributions
of any genetic trait were overlooked because theilmaal phylogeny (or any other
allelic transmission pathway) represents only allsfrection of the total historical
record with a sexual organismal pedigree. Thus,tmezent phylogeographic studies
use both mtDNA and nuclear genes to give a fulleustdinding of an organism’s
history and distribution (Avise 1998, 2009, Britnda Edwards 2009). This
combination of both mitochondrial and nuclear meskeas increased the strength of
molecular data to test phylogenetic and phylogertgtpotheses and this has in turn
highlighted the limitations of studies using onlyDNA as explained above and has
also helped to identify many conflicting geograpgthipatterns between these two sets
of molecular markers in the past decade (i.e. mitclear discordance) (Toews and
Brelsford 2012).

Despite the debate on the reliance on mtDNA alamest studies still

use them (especially cytochromb) because these gene is “important for
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understanding the evolutionary relationships amaordjviduals, populations, and
species” (Irwinet al. 1991) and also because the lbygene has been used
successfully to resolve relationships among antiwgpecies in a wide range of taxa
for a long time (Reeb and Avise 1990, Boweinal. 1994, Taberlett al. 1998,
Walker and Avise 1998, Rocha-Olivaresal. 1999, Weisrock and Janzen 2000,
Castresana 2001, Fariasal. 2001, Johanssost al. 2002, Martin 2006, Rosét al.
2011), in identification of species (Tsaial. 2007) and its rates of evolution have
been studies in some taxa (Irghal. 1991, Martin and Palumbi 1993, Castresana
2001).

Mitochondrial cytb gene is mostly used in phylogeography (the study
concerned with patterns and processes governinggrgeloic distributions of
genealogical lineages among and within closelytedl@pecies) because it represents
a mitochondrial DNA bridge between population gasetnd systematics and also
represents an interplay between vicariance anderiap processes” (Aviset al.
1987, Boweret al. 1994, Avise 1998, 2009). Further, according te$ou(2009), this
“gene has successfully been used to investigateragsics relationships in a number
of murid rodents” giving examples of Ducrez al. (1998); Ducrozet al. (2001);
Galewskiet al. (2006); Patton and Smith (1992); Russgacal. (2006); Smith and
Patton (1993, 1998); Verheyas al. (1995, 1996). Therefore, it is based on this
evidence that mitochondrial cytochrommécyt-b) was used in this study.

However, most researchers currently use a combmatof
mitochondrial and nuclear genes to reconstruclinieage history of the individual. In
this study, the nuclear Interphotoreceptor Retiriiinding Protein (IRBP) gene was
added to the mitochondrial genes (bytand CO1 genes). A combination of
mitochondrial cyte and nuclear IRBP genes to infer phylogenetic imtahips has
successfully been used in murine rodents from prevstudies (Serizawat al. 2000,
Suzukiet al. 2000, Suzukit al. 2003, Suzukit al. 2004b, Lecomptet al. 2005,
Veyruneset al. 2005, Jansat al. 2006) and more recently a combination of these

genes has been used in Southeast Asian murinetsoffagést al. 2010). These
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genes have also been used in other classes masucalgs in carnivores by Saéb,
al. (2003)

Since its inception in 1987, phylogeographic stadiave increased
exponentially (Avise 2000, 2009). During this expian of phylogenetic studies
rodents have been studied in various regions oivibréd (Aviseet al. 1983, Harrist
al. 2000, Sullivaret al. 2000, Kuchet al. 2002, Brunhoffet al. 2003, Rambaet al.
2003, Albright 2004, Oshidat al. 2005, Palmeaet al. 2005, Nicolaset al. 2008a,
Edwards 2009, Mirandet al. 2009, Bryjaet al. 2010, Indorf 2010, Tollenaegt al.
2010, Alarcéret al. 2011, Bryjaet al. 2012, Moutoret al. 2012, Nicolast al. 2012,
Konetny et al. 2013), in Asia (Suzuket al. 2000, Suzuket al. 2001, Suzuket al.
2003, Suzuket al. 2004a) and some studies have been in southe@s{@aroget al.
2004, Shimadat al. 2007, Latinnest al. 2011).

However despite southeast Asia being a biodivelsitgpot (Myerset
al. 2000), little attention has been given to it lylpgeographers since the inception
of the term in 1987 to 2006 (Beheregaray 2008).rdfoee, because of the high
scientific interest in the region, more phylogegdria studies are needed and this
might also increase the number of mammal species/knn the region and also help
resolve some taxonomic problems of species ideatibn based on morphology like
(Franciset al. 2010) like the case @ rattus which for many years was identified
based on morphology but with the advancement oeoubér tools, it has now been
found to represent a distinct Asian forR,tanezumi, and notR. rattus (Pagést al.
2010).

2. REVIEW OF SOME ISLAND BIOGEOGRAPHY THEORIES

Islands can be viewed as patches of the mainlaparaed by a form
of barrier — e.g., water — and thus conductingsaaech islands is like conducting an
artificial experiment, however, the only differerfcem an artificial experiment is that
a research on an island is like an experiment withaeaking any modifications to the

study site. “Islands and other insular habitatghsas springs, lakes, and caves, are



22

ideal subjects for natural experiments. They ardl-dedined, relatively simple,

isolated, and numerous — often occurring in ardages of tens or hundreds of
islands. Just as conditions can be varied in a@dlfmanipulative experiments, islands
can vary in a number of environmental features.,(exga, isolation, or presence of
predators and competitors)” (Lomolired al. 2006a) and for this reason ecologists

have long been especially interested in islandsnif 1983).

Many studies have been conducted on mammals aref Githng
organisms on islands and rules have evolved base@aurring general patterns of
distribution of organisms. Such studies have gibath to theories that seek to
explain these observations such as the speciesral@#onships, species-isolation
relationships, species turnover (Lomoligbal. 2006a), island rule, nestedness etc.
“The number of species found on an island, theegfdepends on a number of factors
— not only its area and topography, its diversityhabitats, its accessibility from the
source of its colonists, and the richness of tlatree, but also the equilibrium
between the rate of colonization by new speciesthadate of extinction of existing
species. Many individual observations and analg$isuch phenomena have been
made over the past 150 years” (Cox and Moore 138e | will explain some of the
theories upon which the current research was baped and try to assess these

theories.

Firstly, 1 would like to discuss the species-aredationship. The
species-area relationship is one of the most ilmpbrand most frequently studied
patterns in biogeography (Lomolino 1989) and wascdbed by Schoener (1986) as
“one of community ecology’s few universal laws”. d&ading to Lomolinoet al.
(20064a), “it is one of the most general, best-doented patterns in nature” (citing
Forster 1778; de Candolle 1985; Watson 1855; Jdct@02, 1908; Arrhenius 1921;
Gleason 1922, 1926).

The species-area relationship is a theory that shibat “larger islands
generally support more species of plants and asithain smaller ones. In fact, when
plotted on a double log scale, the number of sgetiea given taxon typically

increases more or less linearly with island siremiost cases, a tenfold increase in
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area corresponds to an approximate doubling ofnilmaber of species” (Pianka
1983). Based on this relationship, the Arrheniugagign or power model is used to
express the species-area relationship and thises g@s:

5 =cA*

Where § is the number of species or species richnasis, a fitted
constant which varies between taxa and also betwé&es, A is the area of the
island(s) in question, andis also a fitted constant that represents theeshdpen both
5 and A are plotted on logarithmic scales. Usually a ®daken on both sides of the
above equation and the equation becomes as beltdwzwas the slope (and this

usually gives a linear relationship between arahspecies richness when plotted on

a graph):
logS =logC + z.logA

According to Pianka (1983), the valuezfenerally ranges from 0.24
to 0.33 on many different island systems with gédarvalue ofz resulting from

topographic diversity and spatial replacement adcggs or what he referred to as
“island within island”; while lower values arise @lto reduced replacement of species

in space, as on very homogenous islands, continenssibsamples of large islands.

Another pattern that is studied with respect to fdngna or flora of
islands is the species-isolation relationship. Theory looks at why islands far from
the mainland will support fewer plant or animal @pe as compared to those that are
nearer to the mainland. Isolation of the islandusthéherefore have a greater adverse
influence on the diversity of non-volant mammalscampared to volant mammals
because the former cannot fly as compared to thex lahich can fly from one island
to the other or from the mainland to the island stmes aided by the wind. “Single,
isolated islands far out in the ocean support fespecies than islands that are part of
major archipelagoes or islands that are locatedenéa continents. Assuming that the

decline in species richness results from a ded@firdispersal rates with isolation, the
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form of the species-isolation relationship showdabconsequence of dispersal curves
for the pool of species (potential colonists frohe tmainland)” (Lomolinoet al.
2006a).

According to Cox and Moore (1993) “however divetise habitats that
it (herein the island) offers, the variety of tistand life depends, in the short term,
very much upon the rate at which colonizing aninzadd plants arrive. This, in turn,
depends largely upon how far the island is fromsiierce of its colonizers, and upon
the richness of that source. If the source is clasd if its biota is rich, then the island
in its turn will have a richer biota than anoth&milar island which is more isolated
or which depends upon a source with a more restricariety of animals and plants.
Each sea barrier further reduces the biota of & island, which in turn becomes a
poorer source for the next.” Based on this citgtisa can conclude that the isolation

and richness of the source population are very rtapbfactors in this relationship.

Another concept that has been associated with theibadition of
organisms is the nestedness. “The nested subsetthegs was formulated to
describe and explain patterns in the communityctire of insular mammals which
are in the state of ‘relaxation’. The hypothesatest that the species comprising a less
species rich fauna should constitute a proper suifsthe species in richer faunas,
and that an archipelago of such faunas arrangespégies richness should present a

nested series” (Patterson and Atmar 1986).

In simple language the nested hypothesis assuraef the have a set
of replicate habitats containing faunas of différepecies richness, less species-rich
faunas tend to be subsets of more species-richagaurhis means that in a perfectly
nested subsets, a species present in a given &nmed also be present in all more
species-rich faunas. Vice-versa, if a species se@tbfrom a fauna, it should also be
missing from all less species-rich faunas. Extorcis believed to play a major role in
producing the observed nested substructures; coes#y insight into the nested
pattern within an archipelago has the potentiateiwonstruct the faunal extinction
sequence and to predict vulnerability of speciegotthcoming extinctions (Cutler
1991b, Wrightet al. 1998) cited in Krystufek and Kletecki (2007).
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Mammals have been found to show a pattern werel snaahmals on
the mainland tend to be big on islands while bigmmeals on the mainland have been
found to be smaller on the islands, a pattern ithatedited to Fosters work. Foster
(1963, 1964, 1965) observed that there is a clradlency for gigantism in insular
rodents and perhaps marsupials, while dwarfisnhasacteristic of insular carnivores,
lagomorphs, and artiodactyls. He further obsertadl insectivores do not exhibit any
clear pattern of insular body size. Van Valen chtlas phenomenon the ‘island rule’
and described it as “one with fewer exceptions @uay other ecotypic rule in nature”
(Van Valen 1973). Lawlor (1982) questioned thedmy of this rule by suggesting
that lagomorphs and heteromyid rodents do not éxthie predicted trends in insular
body size. However, others like Heaney (1978) relesized (even though
implicitly) taxonomic differences and interpreteldetisland rule in more general
terms; that is gigantism in the smaller species dwdrfism in the larger species
(Foster 1963, 1964, 1965, Heaney 1978, Lawlor 1882Zjted by Lomolino (1985Db).

Recently Meiriet al (2008) reviewed the island rule and showed there
is little support of the rule when phylogenetic garative methods are applied to a
large, high quality data set and thus questioned gbnerality of the island rule.
However, all researchers point out that murid reslesually comply with the island
rule without exceptions. In addition, despite tthebate about the validity of the island
rule and some evidence that questions the genedlithis rule (Meiri and Dayan
2003, Meiriet al. 2004a, b, 2006, Meirt al. 2008), this rule has been found to be
applicable to other taxa, regions and ecosystemduding reptiles (Case and
Schwaner 1993, Petren and Case 1997, Boback 2@@3cB and Guyer 2003), deep
sea gastropods (McClaiet al. 2006), and mammals inhabiting anthropogenically
fragmented forests in Denmark (Schmidt and Jen$¥)8,2Schmidt and Jensen's
2005), volat mammals (bats) (Jacobs 1996, Jisie 2007, Tayloret al. 2012) and
some references given in Lomolisbal. (2006b). In my opinion, these differences in
interpretation of the island rule arise from diéiet researchers using different
variables, the inclusion of very big islands anthetimes parts of mainland and also
the use of multiple t-test analysis when assed$iagralidity of this rule. Hence, an

agreement of the variables to use when assesssguth and also trying to find the
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approximate size of island for which the islanderhblds for particular taxa would be

a step in the right direction for assessing theditglof the island rule.

Heaney (1978) further explained the factors thatiaportant for the
island rule and concluded that “predation, foodititmon, interspecific competition,
and selection for physiological efficiency, are ugbt to be major factors in
determining the body size of these squirrels ahdranammals. Each of these factors
is thought to be related to island area and tof Marying importance on different size
of islands”. More details can be found from and lttezature he cited especially Van
Valen (1973) and Foster (1965). Lastly, more extra@iexplanation of the causes of
the island rule can be found in Lomolietal. (2006a).

3. CURRENT KNOWLEDGE OF MURID RODENTS IN TARUTAO
NATIONAL PARK

Focusing on Tarutao National Park, Miller Jr. inOQ9reported the
specimens collected by Dr. W. L. Abbott in 1899 e explored Langkawi and
Butang islands. Dr. Abbott collected about 80 specis comprising 13 species and
deposited these in the United States National MuséMiller 1900) examined fifteen
specimens oM. surifer, twelve from Adang and three from Rawi and gave th
description of these specimens and he felt thege wdiferent from the mainland
forms and hence called them B& surifer butangensis. He also examined and
described ten specimens Béttus tanezumi, ten from Adang and three from Rawi
islands calling the specimens from Adandrasattus pannosus, and those from Rawi
asR. rattus pannellus. He also examined one specimenNdiventer cremoriventer
from Adang Island. Miller (1900) also referreddwrifer rats from Tarutao Island as
Mus surifer flavidulus a name which was also retained by Chasen (1940)aber
changed by Hill (1960) toR. surifer surifer X butangesis as he felt that this was
different from the specimens that were tofesidulus also and he felt that the
specimens from Tarutao Islands were probably arnmtdiate betweeR. s. surifer
andR. s. butangensis that he thought required sub specific separatiom footh forms

but he could not do this because he had few spesiRies. butangensis.
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The second record of murid rodents from Tarutaaddat Park was
given by Thomas and Wroughton (1909). They gave fils¢ description ofL.
sabanus from Tarutao Island referring thers us vociferans tarsus, subsp. n.

Then followed Chasen (1940) who referred to theleseof R
tiomanicus from Tarutao Islands aR. rattus viclana, however, this name was later
changed tdr. rattus terutavensis subsp. nov. by Hill (1960) when he observed that t
series from Tarutao was different from those wivi@ne calledR. rattus viclana from
Langkawi Island.

Records of murid rodents from Tarutao National Raskalso found in
Gyldenstolpe (1919), Corbet and Hill (1992) howetrexse publications in all cases
refer to the specimens used by Miller (1900), Thermwad Wroughton (1909), Chasen
(1940) and Hill (1960).

McNeely and Lekagul (1988) did not mention any mundent that is
found in Tarutao National Park despite having nmr@d some other rodents such as
squirrels found in Tarutao National Park. The s@isr listed by these authors
included; Ratufa bicolor fretensis (Thomas and Wroughton, 1909Qalloscuires
caniceps adangensis (Miller 1903); Petaurista petaurista (Pallas 1766)Petaurista
petaurista terutaus (Lyon 1907) which is the synonyrRetaurista terutaus (Lyon
1907); andHylopetes platyurus (Jentink 1890) which is the synonym &Eiuropterus
platyurus Jentink, 1890; andHylopetes Lepidus (Hill 1960) (McNeely and Lekagul
1988).

Meijaard (2003) in his journal article on MammafsSmutheast Asian
islands and their Late Pleistocene environmenprted two murids from Tarutao —
L. sabanus andN. cremoriventer — and just one murid rodent from RawM- surifer
— while none was reported for Adang island. Howes list by Meijaard (2003)
may be considered as not being an exhaustive atobtime murid rodents in Tarutao
National Park because in his analysis he did nosider the mammals species which
he thought were more likely introduced on the idi&aim the region and of those he

left out in his analysis were some murids includBanpdicota indica, Mus musculus,
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Rattus argentiventer, R. exulans, R. norvigicus and R. tiomanicus of which he did not

indicate on which islands these species where prese

Based on this account, it can be concluded thatislaeds west of
Peninsular Thailand seem not to be sufficientlgigd to assess their compositions of
mammals. The situation which was pointed out bydéhstolpe (1919), when he
said, “the mammal fauna of Thailand had swollea total of three hundred and four
species and subspecies, but of those nearly sietg wland races, found exclusively
on the islands of Salanga (Puket), Tarutao, AdRaayi, etc., off the western coast of
peninsular Thailand, and on others situated ingtné of Thailand. He further said
that quite a number of small islands along the &restoast of peninsular Thailand
have not been visited and explored zoologicallyaithe time he was writing, and on
those several new insular races would most ceytdimlobtained if the localities were

found worthwhile to be visited by a trained natigtal

Therefore, some questions that remain to be andgwiatude; how
many species of murids are currently found in Taoutlational Park? Are there any
differences between the murids on Tarutao, AdaragyiRButong and Yang islands
which are the major/larger islands comprising TawutNational Park and also
between these island populations and their maintatadives/populations? Therefore
this research will be conducted with the objectivessess the diversity of murids in
Tarutao National Park, a marine national park lkedaon the western coast of
Southern Thailand and also to investigate if therg morphological, morphometric
or genetic differences of the murid rodents wittiia National Park and between the

island and mainland populations.

4. GENERAL DESCRIPTION OF THE MURID RODENT SPECIES
RECORDED IN TARUTAO NATIONAL PARK.

Maxomys surifer (common name: red spiny rat)

M. surfer is a medium sized rat (McNeely and Lekagul 1988,

Chaimanee 1998). The dorsal pelage has dark spmgsorange/reddish-brown in
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color with mixtures of black on upperparts and phardemarcated from the
creamy/pure white under parts. Tail about as Igemad and body length, bicolored,
white below, brown/blackish above but becomingvdiiite more or less half way
along the length of the tail with the tip beingisgly white (McNeely and Lekagul
1988, Lunde and Son 2001, Francis 2008, Smith aama 2008) as can be seen in
figure 6. Hind foot elongated and slender (Lundd &on 2001, Francis 2008, Smith
and Yan 2008), nearly five times as long as widesal surfaces of feet white or pale
brown (Lunde and Son 2001), with relatively smalbtpads, smooth and not well
adapted for climbing (Francis 2008) but well-addpfer running on the ground
(Chaimanee 1998).

Figure 6; Photos of typical M. surifer taken from Tarutatahd.

Females with four pairs (2 + 2) of mammae; (onetgat pair, one
postaxillary pair, and two inguinal pairs) (LundedaSon 2001). In terms of its
ecology and habitat, this species is nocturnalrandtly terrestrial, living in burrows
in primary and secondary forests, and also founicenfields and gardens, especially
if the gardens are adjacent to forests, but ndteiavily disturbed areas (Corbet and
Hill 1992, Francis 2008), and has never been fanntlees and it's not commensal
(McNeely and Lekagul 1988, Chaimanee 1998).

In the skull, squamosal roots of zygomatic archressat high on the
side of the braincase; incisive foramina short ande, ending well in front of the
first molars; posterior margin of palate at leveposterior margin of the third upper

molars; mesopterygoid fossa about as wide as pdlatiae relatively small (Lunde
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and Son 2001, Smith and Yan 2008); pterygoid fosstaperforated by foramina;
dentary with small coronoid process (Lunde and 2001). The braincase is
relatively broad with an elongate rostrum. For téegth, the upper and lower incisors

are orange in color and the molars relatively wigiancis 2008).

In terms of conservation statuld, surifer is recorded as least concern

and the population trend is decreasing (IUCN 2011)
Rattus tanezumi (common name: Asian/Oriental houserat)

R. tanezumi is a sister taxon oR. rattus ( commonly called the
European house rat) (Lunde and Son 2001, Frand8)28nd this was initially
confused with the later species but recently ssud@v confirm that the Asian form is
different from the European form based on both mlusome count and genetic
evidence (Francis 2008, Pagsl. 2010).

This is a medium sized rat and adaptable in var@istats including
man-made habitats and in urban areas. The fur @upperparts (dorsum) is olive-
brown becoming lighter towards the ventral sided bacoming completely creamy
white or buffy-brown on the ventrum. The dorsal &ilso has long black guard hairs
especially towards the lower back giving it a madely spiny when you push the fur
from the lower back towards the head. The tail astly equal to the head and body
length and very dark above and nearly lacking hairsalong its whole length. The
ears are large and hairless. The feet are wellteddpr running and climbing. The
Mammae is usually 2 + 3 (McNeely and Lekagul 1988tbet and Hill 1992, Lunde
and Son 2001, Musser and Carleton 2005, Franci8)200
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Figure 7. Photography oR. tanezumi

(http://www.ecologyasia.com/verts/mammals/asian-house-rat.htm).

According to Musser and Carleton (2005) is natwe&butheast Asia,
with the distribution ranging from eastern Afghstan, through central and southern
Nepal (below about 2000m), Bhutan, northern Indiarthern Bangladesh and
northeastern India to southern and central Chinalyding Hainan island), Korea,
and mainland Indochina (including offshore islansisiith of the Isthmus of Kra but
absent on the Andaman islands and most of Nicatamds although probably native
to Mergui archipelago too. This species is thoumgha complex of similar species and
thus more studies to review the taxonomic statubepopulations currently included
under this species is recommended by Heaney andrz008).

In terms of conservation statuR. tanezumi is recorded as least
concern version 3.1 and the population trend ise@ming with no major threats
(IUCN 2013).

L eopoldamys sabanus (common name: Indomalayan L eopoldamys)

This is a large rat with tail longer than combirledgth of head and
body, sleek smooth fur, guard hairs only slightimder than rest of fur, numerous

spines that are soft and hair like. The tail is slodrply bicolored, however, dorsal
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surface of tail brown, sometimes mottled brown ardte towards the tip, ventral
surface of tail pale brown or white (Lunde and W01, Francis 2008). Dorsum
reddish brown to grayish brown while ventrum is t®hio creamy white, sharply
demarcated from dorsum. Hind foot long and slenelgch with six plantar pads, front
and hind feet with broad brown stripes on dorsdiase (figure 8). Females with four
pairs of mammae; (one pectoral pair, one postayiltair, and two inguinal pairs
(Lunde and Son 2001).

Figure 8. Photography of L. sabanus (http://chm-

thai.onep.go.th/chm/Dry/bdd animal09.html).

In terms of conservation status, this species orded as least

concern. However, it's population trend is unkndinCN 2011).

In terms of habitat, this species is common temdgtat found mainly
on the ground and in lower parts of trees. Theyehbegen recorded in tall and
secondary forests, but mainly found in lowlandgaf,200 m in Peninsular Malaysia
(Lunde and Son 2001, Francis 2008).

Niviventer cremoriventer (common name: Sundaic arboreal Niviventer)

This is a medium-sized arboreal rat (Lunde and 01, Smith and
Yan 2008). The color of the fur on the dorsum Bsngre-brown to reddish-brown. The

dorsum is sharply demarcated white or creamy cdleentral pelage (Lunde and Son
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2001, Francis 2008, Smith and Yan 2008) but in grrexi animals white may
discolor to bright yellow or sulfur yellow, espeltyawhen in contact with formalin
(Lunde and Son 2001, Francis 2008). According tar{€is 2008), fur varies in
texture from soft to semi-spiny, sometimes in tame species, and varies in length
from short to moderately long; guard hairs modéydteng and conspicuous in some
species, inconspicuous in others. Tail usuallyeast 125% of the head and body
length with longer hairs at tip forming a slighftt(Francis 2008). The tail is usually
bicolored (Lunde and Son 2001, Francis 2008, SamthYan 2008) dark above, pale
below (Lunde and Son 2001) but in some specimengit be monocolored (Smith
and Yan 2008). Hind feet are relatively short anobld and have six well-developed
large plantar pads for climbing (Lunde and Son 26®ancis 2008) (figure 9).

Adult females with four (2 + 2) pairs of mammae dquectoral pair,
one postaxillary, and two inguinal pairs) (Lundal &on 2001, Francis 2008, Smith
and Yan 2008), but some species may sometimeslhaa(Francis 2008).

This species is active at night. It is a good ckmim small trees, lianas
and shrubs and it is also active on the grountia$t been recorded in a variety of
habitats from forest edges, tall and secondarysterdightly wooded areas from near
sea level to 1,900m. it'’s diet is mainly composéglant matter, including fruits and

seeds, but they also consume insects (Lunde an@®in Francis 2008).
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Figure 9. Photography oN. cremoriventer (http://www.arkive.org/sundaic-arboreal-

niviventer/niviventer-cremoriventer/image-G86715.html).

In terms of conservation statu®y. cremoriventer is denoted as

vulnerable A2c and its population trend is decreg$iUCN 2011).

According to (Francis 2008), taxonomy of this spediincluding other
species in this genus) is still somewhat uncertaome species occurring north of
peninsular Thailand can be difficult to identifyhi$ therefore, would suggest that
more research should be done in this genus tolgldetinguish the species in the
northern peninsular of Thailand. This can be dogeusing more morphological,

cranial and DNA data.

Rattus tiomanicus (common name: Malaysian wood/field rat)

This is a medium sized rat and very similaRtdanezumi with only a
few differences in external morphology making ffidult to differentiate between the
two species in the field especially juveniles. Hoere unlike the later species, i
tiomanicus the dorsal pelage is sleeker with guard hairscetamprotruding beyond
contour hairs (Corbet and Hill 1992). The ventralgge is usually pure white (Corbet
and Hill 1992, Francis 2008) (figure 10). The tailentirely dark brown and hairless.
The ears are large and thinly furred. Adult femdlage a mammae formula of 2 + 3
(Francis, 2008)
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Figure 10. Photo ofR. tiomanicus

(http://www.ecologyasia.com/verts/mammals/malaysian wood rat.htm).

This is a nocturnal rat occurring mainly in scrgiaydens, secondary
and coastal forests, plantations (such as oil patmgl grasslands (Corbet & Hill,
1992; Francis, 2008). This species is rarely captun dipterocarp forests and not
known to enter houses (Francis, 2008). Howevenag the potential to be found in
houses in the absenceRftanezumi and also in undisturbed forests on islands where

indigenous forest rats are absent (Corbet & H8D2)

In terms of diet, these rats are omnivorous, eatingide variety of
plant (including oil palm fruits) and animal maftemd highly adaptable (Francis
2008, Smith and Yan 2008).

In terms of conservation statuR, tiomanicus is classified as least
concern and the population trend is increasing gstypbowing to the fact that it is
widely distributed (IUCN, 2011)

5. GEOGRAPHICAL LOCATION OF TARUTAO NATIONAL PARK
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Thailand lies within two major biogeographical s, the
Indochinese region in the north and the Sundaioneig the south (Pookpakdi 2000),
and does not have any distinctive floristic elermead the majority of its flora and
fauna are closely related to those in neighbormgntries, thus it can be considered
as a collective center of biological diversity (Biagand Rambaldi 2001). Boonsosig
al. (1998) further divided Thailand into four regioas northern, northeastern, central
and southern regions. Others however, divide Thdilato six regions (Pookpakdi
2000). This study was conducted in Tarutao Natid?ak which is located off the

western coast of southern Thailand.

“Tarutao National Park is located in the Andamam $& the west
coast of peninsular Thailand in Satun Province betw8 30 N and 6 44 N latitude
and 99 44° E and 99 9" E longitude” (Congdon 1982).Tarutao National kParas
gazetted as a National Park on™18pril, 1974. It has an area of 1,490 square
kilometers and is described as a coastal and magnsystem, IUCN categony
(UNDP undated). Tarutao National Park was declamedan ASEAN Heritage
National Park on 29 November 1984 at a meeting held by ministers fu t
environment in Bangkok (ASEAN 1984). With its widariety of marine and
terrestrial ecosystems offering outstanding sdienalue, as well as its exceptional
natural beauty, Tarutao National Park was nominai®d World Heritage Site in
1990. But problems with illegal dynamite fishingdatrawling that had severely
damaged reefs, plus the drastic loss of nestirtiesurkept Tarutao from meeting the
criteria for inclusion under the category of natyeoperty, and the area ultimately
was not recommended (Wongbusarakum 2007). Tarut@in® national Park is one
of the most exquisite and unspoiled regions in [@ndi. It encompasses 51 islands
covered with well-preserved virgin rainforest teegwith fauna, as well as sparkling
coral reefs and radiant beaches. This national jgapkotected partly by its national
park status, and mostly by its relative inaccebgib{Williams et al. 2007). The
islands in Tarutao National Park are considerednasof the important sites for birds
(Pookpakdi 2000).
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Wongbusarakum (2007) further elaborates that ttda &as a tropical
monsoon climate, affected by the northeast (drg) ssuthwest (wet) monsoons. The
rainy season runs from May through to October, wihensouthwest monsoons bring
rain from the Indian Ocean. During the dry seagdéoyember to April, when the
northeast monsoon prevails, the climate is suitidsléourism. The hottest time of the
year is March and April, when the monsoon windsngeadirection. The average
year-round temperature is 27.74°C, from a high 2#48°C in March to a low of
23.74°C in February. The average relative humiiitatun is 77.86 percent, highest
in October (84.22 percent) and lowest in Febru@éy52 percent).

Geologically the Islands in Tarutao National Pamk jgart of the Sunda
Shelf. They were formerly hills on dry land whickasvconnected to the mainland.
However, due to the rising seas fed by melting ceps cut them off from the
mainland about 8,500 years ago (Wongbusarakum 200w supported by the sea
water level maps of the Pleistocene and Holocemsvisly the transgressions and
submerged lakes on the Sunda Shelf between 10.88PKand 8.38 Ka BP (figures
11 A and B) repectively (Voris 2000, Sathiamurtimg &/oris 2006).
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Figure 11: Maps showing the sea level changes in the SuhdH Between (A) 10.88
Ka BP and (B) 8.38 Ka BP (based on and modifieanfi®athiamurthy & Voris,
2006).
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CHAPTER 3

DIVERSITY AND DISTRIBUTION OF MURID RODENTS ON
FIVEISLANDSIN TARUTAO NATIONAL PARK

INTRODUCTION

Tarutao National Park is located off the westerast@f Thailand and
it is composed of 51 islands. These islands werme grart of the mainland, the
presence of murid rodents on these islands caiither defore or after these islands
had separated from the mainland (with the mainkctohg as the source population).
Hence based on the equilibrium model of island &étggaphy by MacArthur and
Wilson (Lomolinoet al. 2006a) these islands initially had unbalancechdauwhich
after time relaxed to equilibrium. If this is thase, then it is safe to assume that these
islands were formed as a result of fragmentatiomfa continuous mainland habitat
which supported common species pool prior to tee i sea water levels and thus
the murid rodents on these islands would be congbosaon-random subpopulations
of the total available species pool on the mainlé@dtler 1991a). Although it is
unknown how many times that these Islands have sdated from the mainland,

the latest isolation is approximately 8,500 ye@s @Vongbusarakum, 2007).

This National Park become an ASEAN Heritage Natié¢taak in 1984
and has received very little attention with regaimishe study of murid rodents for
more than 100 years despite some studies in pl@otsgdon 1982, Chantanaorrapint
2010), social welfare of the local people in theidtzal Park (Wongbusarakum 2007),
a number of studies on ants (Watanasial. 2003, Watanasit and Jantarit 2006,
Abdullah and Watanasit 2011) and recently in baits birds (by researchers from
Prince of Songkhla University but not yet publishbding conducted in the National
Park. However, despite murid rodents being imporéanseed dispersers, in zoonoses

and other ecological functions, there has beerongpeehensive and exhaustive study
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of them in this National Park. The main focus of #ection is to understand the
distribution pattern of the murid rodents on thianss in this National Park. The

distribution patterns were assessed by applyingpleeies-area relationship, species-
isolation relationship and nestedness.

The species-area relationship is one of communtiylogy’'s laws
(Schoener, 1976) and one of the most general, dmsimented patterns in nature
(Lomolino, et al. 2006). This is a relationship in which the spgaiehness tends to
increase with increasing area. Since the areasheffive islands from Tarutao
National Park included in this study varied in size assessed the strength of the

island area has on the species richness of mutiehts.

The species-isolation relationship is also one had tvell studied
patterns in nature. According to Lomoliebal. (2006) “since the early 1800s, it has
been well known that single, isolated islands fat m the ocean support fewer
species than islands that are part of a major petdgoes or islands that are located
nearer to continents. Therefore, for a varietyaxatand ecosystems, species richness
should decline as a negative exponential or sigatdichction of isolation.” Despite
having the knowledge that the isolation of fouamgls included in this study are not

very different we still tested this relationship.

Suffice to say that past records of murid rodentJarutao National
Park have exclusively been to identify the muridienats based on collections of
museum specimens (Miller, 1900; Thomas and Wroughi®09; Chasen, 1940).
Therefore, very little is known about the biogegdria distributions of the murid
rodents around the small islands in South East asdhalso in Tarutao Nation Park.
This evident from the study of Meijaard (2003) wimohis analyses excluded the
specimens from Tarutao National Park on the basisthere was little information of
the murid rodents from this site. Here we attemptedpply some biogeographic
theories of the species-area, species-isolatiomastedness distribution of the murid
species in Tarutao National Park in basic senser€eftre, in this chapter, we do not
go into details of using the various formulas he analysis of the discussions were

based on the capture of the murid rodent in thidyst
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Another trend that has been observed in a numbiasofar taxa is the
nestedness pattern. “The nested subset hypothesisfosmulated to describe and
explain patterns in the community structure of lasmammals which are in the state
of ‘relaxation’. The hypothesis states that thecggse comprising a less species rich
fauna should constitute a proper subset of theispeée richer faunas, and that an
archipelago of such faunas arranged by speciesiessh should present a nested
series” (Patterson and Atmar 1986). This meansahass rich fauna will represent a
subset of the more species rich faunas and if eiepés absent in the species-rich
fauna then it should also be absent in the lessiepeich fauna if the distribution
represents a perfect nested subsets provided they the same source populations

(mostly considered to be the mainland or nearegimsand).

All these three trends discussed above are beliéweoe basically
driven by immigration and extinction leading to th@pulation reaching relaxation in
distribution. The aim of this section was to asgbsse biogeographic theories using
murid rodents from Tarutao National Park as modbsisconsulting both museum
collections and also conducting extensive fielgpprags. In the process this study
will also help to update the knowledge of the mundents currently present in the

National Park and provide the understanding of by are distributed.

MATERIALSAND METHODS
Study areas

Tarutao National Park is located in the Andaman@ethe west coast
of peninsular Thailand in Satun Province betweeB®°N and 6° 44" N latitude and
99° 44" E and 99° 9" E longitude (Congdon 1982vdts gazetted as a National Park
in 1974, covers an area of 1,490 *kand is described as a coastal and marine
ecosystem, IUCN category Il (UNDP undated). In 19Bdrutao National was
declared as an ASEAN Heritage National Park (ASE&I84). Tarutao National Park

encompasses 51 islands covered with well-presevirgth rainforest which have a
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rich fauna. Most of these islands are considergubitant sites for birds (Pookpakdi
2000)

This study was conducted on five islands in Tarutsgional Park
namely; Tarutao, Adang, Rawi, Butong and Yang (art&) islands (figure 12). The
size of these islands ranges frort kn? (Yang lIsland) to as large as 151 m
(Tarutao Island). The various dimensions of thandk included in this study are

summarized in table 1.

Table 1: The Islands in Tarutao National Park includedwahg the length, width,
highest point and area (based on and modified fiiangbusarakum, 2007: 80). The
relative distance from the mainland and the dinamsiyang estimated from Google
Earth.

Island | Length Width Highest point | Area Relative distance
(Km) (Km) (m) (Km?) from  mainland
(km)
Tarutao 26.5 11 712 151 26
Adang 8.7 51 695 29.8 ~71
Rawi 10.6 5 481 28 ~82
Butong 3.5 2.8 265 4 ~90
Yang ~0.91 ~0.46 - <1 ~76
The largest island is callebarutao Island: (or Koh Tarutao by the
local people) and this is home to the park headgusarand government

accommodation. Tarutao Island covers about 151reqgkiem and it is covered in
dense, old grown jungle that rises sharply up ¢opdrk’s 713 m peak (Williamet al.

2007). Tarutao Island lies approximately 26 km tfé mainland of peninsular
Thailand and 10 km due north of Malaysia’s Langkislnds at its southernmost tip.
The topography of the island is dominated by maannanges running from north to
south and between these ranges are low valleysewstezams flow throughout the

year. The west coast of the island is characteri®etbng sandy beaches, mangrove
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swamps, and densely forested hillsides descendiripe sea while the east coast
consists of craggy limestone rocks, small islarais] scattered small pockets of

mangrove swamp (Congdon 1982).

Adang which is the second biggest after Tarutao Islasdai
mountainous island that reaches nearly 700 metets highest point. Most of this
island is covered by thick evergreen and deciduowusst, which includes many
edible and herbal plants. Sources of fresh watehignisland are numerous including
rivers, streams, waterfalls, and ponds. It alsofaasflat areas of fertile land by the
sea to cultivate crops and fruit trees. Small whdady beaches and bays are a
common feature along the coastline except for snsaletches on the very
northwestern tip, which are rocky. The island dlas healthy coral reefs (Willianes
al. 2007, Wongbusarakum 2007)

Rawi is located 11 km west of Adang Island. As the caile Adang,
this island is mountainous, with rich evergreen dadiduous forest. The mountains
peaks are slightly lower than on Adang Island watiew mountain peaks in the
middle of the island ranging from 301 to 481metars] the highest peaks are to the
east. The south and north sides of the island hearey freshwater sources, including
waterfalls, streams, ponds, and swamps, some afhwdriy up during the dry season.
There are many patches of mangrove along the shdre. On the west there are
long stretches of rocky coastline with the northees side being rocky and has a
large waterfall (Williamset al. 2007, Wongbusarakum 2007).

Butong is situated close to the western end of Rawi &ldmis island
also has a forest more similar to the other isldndst is drier. One site was sampled
on this island near a stream on the northern wesbéthe island.

Yang or Ka Ta was the smallest of the island included in oudgtu
and it is located between the islands of AdangRadi. This island is not very high

and has a lot of fresh water sources around thadsl
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The descriptions of Butong and Yang Islands areedbam personal
observations when conducting the field researchthmse Islands and also from

Google map because no literature was found dersgribe nature of these islands.

LEGEND
A Sampling site

Source : Royal Thai Survey Depanmant, 2002
Printed by GEC-Informatics Research Center
for Natural Resource and Environmant,
Prince of Songkla University, Thasand

4 a 4 B Hiometers

Figure 12: Map of Tarutao National Park. The labels T1, T2,ar#l T4 show the
sampling sites on Tarutao Island, A1 and A2 aresdmapling sites on Adang, R1 and
R2 were the sampling sites on Rawi Island, B1 vasonly site sampled on Butong

and the whole of Yang was sampled.

METHODS
Trappingin thefield

For the purpose of assessing the diversity of muwikents in this
study, care was taken not to kill all the animatstiais was not the objective of
trapping them, but to record their presence inrea and only a few specimens were

collected to be sacrificed as museum specimens.
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Live murid rodents on five islands were sampledhagsdive cage traps
baited with either corn or banana from 11"¥ebruary and 15-#0March 2012 on
Adang, Rawi, Butong and Yang islands and from 5-1&nuary of 2013 on Tarutao
Island. At each site 25 traps were set at appraeip@0-50m intervals (except for
Tarutao island were the traps were spaced for appetely 70-100m intervals
considering the size of this island compared t@woislands). Further at each site the
traps were divided into two sets to try and maxentize area covered (one set had 12
traps and the other 13 traps). The traps were ralydeet starting from near the coast
(beach) and moving towards the interior of the $or@nd the distance between the
two sets of traps at each site ranged from 200r38t&rs to try and increase the area

covered.

On Adang, Rawi, Butong and Yang the traps werede#ach site for
at least three nights and checked once per dawriy enorning and the bait was
replaced/changed at the time of checking. The tvegre then moved to new places
but within the same site to cover as much micrdiadlind area as possible meaning a
total of 150 (6 days x 25 traps) trapping nights gige. On Tarutao Island we spent
three trapping nights with all the 100 traps at saepling site per time. We then
moved to another sampling site and covered foupsagsites on this Island in total
as follows; (1) on the north end we trapped at Rhdualacca and the places near to
Phante Malacca; (2) on the west side we sampléd Molae, Ao Sone and along the
trail leading to Ludu waterfall; (3) on the easterd we sampled at Talow Wow and
along the trail leading to Taloh Udang; and (4) last site was at the south end and
here we sampled around Taloh Udang and along d@iidgading to Taloh Wow. This
means on Tarutao Island at each site we had a @btaD0 (3 days x 100 traps)
trapping nights per station. Each point where tap tvas set was marked using a
GPS and the figure 13 below shows an example ofthewiraps were set at each site

(Ao Sone site).
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Figure 13: Pictorial view of traps marked using a GPS. Tgiure shows the setting

at Ao Sone (T2 on figure 15) site located on thetwaé Tarutao Island.

The traps were placed at random to cover diffehabitats as much as
possible with some traps set on the ground witfeht plant covers, some were set

near streams, some on trees/branches and somefallengdry trees (figure 14).

Figure 14: Photographs of some habitats were the trapsusetgithis study.
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The traps were most often baited with banana ar because these are
well known as the baits for trapping rats and #lscause these were readily available
in local markets. The purpose of “the baits are gy to lure rats to the traps, but
also to sustain them once they have been caugéattraps were usually visited once a
day in the early morning, however, where possitdps were checked twice a day to
reduce the stress of capture (Sutherland 2006).eMery after our first field study, we
decided to use more of corn than banana becautiee ainwanted trapping of tree
shrews which was highly associated with traps irctvibbanana was used as bait. The
specimens were identified in the field followingtbuide book by Francis (2008) and

the taxonomy is after Musser and Carleton (2005).

The specimens for collection as voucher specimeese sacrificed
using chloroform. The specimen was placed in aaoat with an air-tight lid
containing cotton wool moistened with a few dropscleloroform. However, since
chloroform is intensely irritating to the skin amtucous membrane and care was
taken not touch neither the mammal nor the biotogiserefore, when working with
chloroform care was taken so that it was not beshthy anyone near or used near an
open flame. The specimen was then given a fieldllabd then kept in a cool box
containing ice (Sutherland 2000). At least four ladhwudividuals were collected for
each species captured, preferably, two males andféwnales. The other captured
individuals were just recorded, measured, sexed, age determined, and then
released at the same point of capture in the &sldxplained in details in chapter 4.

The species richness and relative abundance forisiand was simply
established depending on the total number of idd&is captured. The distribution of
each species was mapped to represent the divefshg species in the National Park.
Further, some biogeographic theories of the speusies and species-isolation

relationships, nestedness distribution and islatelwere tested in this chapter.
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RESULTS

a) DIVERSITY, RELATIVE ABUNDANCE AND DISTRIBUTION OF
MURID SPECIES.

The diversities of murid rodent species capturedttenfive Islands
included in this study were 4 species on Tarutasp&cies on Rawi, 2 species on
Adang and 1 species each on Butong and Yang Isidadde 2). The most common
species waf. tenazumi which was widespread across all the five Islafoléowed
by M. surifer which was recorded on three Islands (Tarutao, 4dard Rawi) while
N. cremoriventer was recorded on Tarutao and Rawi islands, finallgabanus was
restricted to Tarutao Island only.

Table 2. The number of murid rodent species captured, tdtal numbers of
individuals and trapping effort (in terms of trapginights) on each Island during the

study period.
Tarutao Adang Rawi Butong Yang
No. of species found 4 2 3 1 1
Total number of individuals trappe 97 27 17 3 11
Total trapping nights 1000 600 600 162 126

In terms of the abundance, a total of 155 indivisiwd 4 murid rodent
species were captured, hence, this is the firgnsxte study of the murid rodents
from this National Park based on both the numbeist#nds surveyed and the
numbers of individuals capturedllaxomys surifer was the most abundant species and
representing 48.4% of all the murid rodent speceagyht, followed closely bRRattus
tanezumi (41.3%), thenLeopoldamys sabanus (7.7%) and the remaining 2.6% was
accounted for biNiviventer cremoriventer.
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There was no particular pattern in the distributioin the species

composition of murid rodents captured from one &iteanother on all the Islands

(figure 15).

Satun Province -

by,

R2 Yang

Al
Bl

Figure 15. Map of the species richness, relative abundare@dsented by the pie
chart) and distribution. The colors represBntanezumi (blue), M. surifer (red), N.

cremoriventer (green) andL. sabanus (purple)

b) THE EFFECT OF AREA AND ISOLATION ON THE DIVERSITY OF
SPECIESAND THEIR DISTRIBUTION PATTERN.

Our results found that the diversity of specieseach Island were
greatly influenced by the area and to a less eXxtgm$olation of that Island from the
mainland based on thé values, 0.882 for species-area relationship a#@0for the
species-isolation relationship (figure 16 and IT@rutao Island which is the largest
(151 knf) and close to the mainland (26 km away) had tgaést number of species
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and also the densities were high. The other fdands are almost equidistant in terms
of isolation from the mainland (70 km from the mamd and 45 km from Tarutao
Island). Adang and Rawi are almost equal in are#h(®9.8 knf and 28 krf
respectively) and had almost the same number @iefe2 and 3 species respectively
but if we put into consideration of the recordsam@d by Miller (1900) we can say
that both these island have three species eacbngus much smaller (only 4 Kn
than Adang and Rawi and had only one species. adlest island Yang<(L knr)
also had only one species.

Species-area curve for murid rodents on five
islands in Tarutao National Park

: log S = 0.303(log1)- 0.069 o
0.6 ._ 0.882, df = 1,3, P < 0.018 / Tarutao
0.5

& Adang

0.4

0.3
0.2

0.1 -
0 ¢Yang / ‘ Butong
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log area (kin2) (log A)

log species richness (log S)
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Figure 16. Species-area curve of murid rodents based on theidoals captured in
the present study. The graph follows the Arrherigsation (logyS= ¢ +zlogio A).

See text in the introduction for further explanatad the equation.
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Species-isolation curve for murid rodents on five
islands in Tarutao National Park
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Figure 17. Species-isolation curve of murid rodents basecdhenrdividuals captured

in the present study.

Despite using a few islands and testing the bioggadc theories in
simple terms, our results also show quite a gongtsire in terms of distribution of
the species on the islands in Tarutao National Barkhown in table 3. Our results
show that the distribution is thus not by chanceamdomly but well structured as
would be predicted of a nested distribution. Fréwa table below it can be seen that
the species composition on each islands have teittiathe area and isolation of that
island from the mainland or nearest major islanide Tesults show what would be
expected of a fauna in a relaxed state or at d&guiin as would be predicted of a

perfectly nested fauna.
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Table 3. The presence-absenoatrix of species on each island of captured nmaritbnts
Sis the total number of species recorded on edahdsSpecies are ordered in such a

way with the most widespread first and the leastroon last.

Species Tarutao Adang Rawi island Butong Yang
island island island island
R. tanezumi v v v v v
M. surifer v 4 v X X
N. cremoriventer v X v X X
L. sabanus v X X X X
S 4 2 3 1 1
DISCUSSION

Despite the first collections of murid rodents imetNational Park
having been in the late 1800s and early 1900sspeeies that we found on the
islands are still the same with what was recordetthdose collections. This means that
the species composition over approximately a peofotilOO years has been the same
and thus we can assume that the habitats on #redsbf Tarutao National Park have
not been disturbed. However, the only slight ddéfere between the earlier records
and the current study is that our results for fhecies richness are not different from
what is reported in the literature except that mststudy we recorded\.
cremoriventer on Rawi Island while in the previous collectiohgstspecies was only
recorded on Tarutao and Adang Islands. This diffiegecould be understood because
the numbers of individuals of this species captusesle very low (with only one
individual on Tarutao and three individuals on Rawliherefore, it could be a
possibility that there is also a small populatidriNocremoriventer on Adang but we

could not capture any individual during our study.
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The results showed thM. surifer despite being found only on three
out the five islands sampled (table 3). This wob&l explained in terms of island
rodents having a tendency to support high densiiiesrding to the island syndrome
in rodents (Adler and Levins 1994R. tanezumi was the second in terms of the
individuals captured and this could be due to #w that this was wide spread across
all the five islands. The widespread distributidrttos R. tanezumi can be explained
from the fact that it is highly adaptability to waus habitats, both disturbed,
undisturbed and also in human settlements (Fra2083; Corbet and Hill, 1992).
Another reason could be thRat tanezumi is a better colonizer and/or competitor than
the other species and in addition to its associaiith humans has been able to
establish itself on all the islands which were uglgd in our studyR. tanezumi in
particular which is a sister taxon & rattus (Lunde and Son 2001, Musser and
Carleton 2005) is also expected to have the sarhavim of territorial defense,
generalists in diet (taking almost whatever foodaisilable), known to displace
smaller species such & exulans from their environmental niches and once it
establishes itself has shown greater resilienceataral disasters such as short time

flooding of an island by storm surges (Spennem&ev)L

On the other hand. sabanus could have invaded Tarutao Island only
because this is a bigger island and would provitmugh resources and home range
for this species and this is probably the reasoastricted itself to the bigger island
only. The low density oN. cremoriventer could be explained from a point of view of
the size of this species. Being the smallest ofhalspecies recorded it could explain
why it favored close to the forest edges which weebgt disturbed by humans and not
in sympatric with other species may due to comipetifrom the larger species in the

interior of the forest.

Another point of interest was that despite Yanghgesmaller in area
than Butong more individuals were captured on teignd than the latter despite
setting more trapping nights on Butong (27 trap® mights = 162 trap nights) than
Yang (21 traps x 6 nights = 126 trap nights) Islafide relative isolation of Butong
from Adang and Rawi as compared to Yang islandddctelp to explain the
observed increased density of the individuals ongvisland as compared to Butong
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Island. Therefore, the higher densityPftanezumi individuals on Yang as compared
to Butong did not follow the species-area relatiopsHowever, it can be explained
in terms of resource availability and proximitydther small Islands. Butong as can
be seen on the map (figure 12) is located on thiplpery of the other islands. In

addition, it has fewer fresh water sources as coegpto Yang Island, which lies

somewhat between Adang and Rawi and has more fwesér source and also a
rubbish pit where tourists dump their left overdeafter snorkeling around this small
island hence increasing the food resources fomtthigiduals and increase the rate of

reproduction.

Even though we conducted the study on only 5 islatite species —
area curve had a highvalue (figure 16) an indication that the areahefisland has a
great effect on the number of species on thataskstause these islands had different
sizes. It is also important to note here that ameption to the species-area
relationship called the small island effect (McAnthand Wilson 1967) was found.
The small area effect is tendency of species righnarying independently of the
island area for smaller island (or biotas) lesstBaacres (Niering 1963) and this
varies in a manner consistent with the resourceireepent, immigration abilities,
and degree of isolation of these biotas (Lomolind &Veiser 2001). Therefore, the
islands of Yang and Butong were smaller to confeonthe expected species-area

relationship.

On the other hand the isolation of the islands seenot to have a
greater effect fr= 0.474) (figure 17). This result was not surprsbecause with the
exception of Tarutao Island which had a differeistahce from the mainland, the
other islands are very close to each other andeh#tray somewhat clumped together
on the graph. It is worthy to note here that troesinot mean isolation of the Island
does not have an effect on the species richnesghhtthe islands included in this
study were too close to each other and hence éhasianship could not be clearly
assessed, thus if one wants to test this relatipntitey should ensure that the Islands

have varying distances from the mainland or theestdig island.
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From the pattern shown in the distribution of muradients in this
National Park, it can reasonably be assumed tlatsplecies first colonized Tarutao
Island from the mainland, which in turn acted as sburce population for secondary
colonization or dispersal to the other smallernd&a which are further from the
mainland. Another possible explanation of this gratt observed could be that
originally when the Islands were still connectedetach other they had the same
species but after isolation, on the small Islam#se could be competition among the
species leading to extinction of less competiti@ir results showed a perfectly
nested distribution of the murid rodents on thandk in the National Park associated
with the size and isolation which is a characterist extinction dominated faunas
with no subsequent recolonisations as describeddtbyar and Patterson (1993).
However it is hard to confidently point out whiclpesies are indigenous or
introduced to the National Park because there i®ssil records of the original fauna
in this National Park, therefore, this distributiatan only be associated to

isolation/area of the islands and possible extmctif the species.

Despite this being a basic test of the biogeogapiteories discussed
here, it was evident that various factors couldbledind the current distribution
patterns of murid rodents on the islands in Tariational Park ranging from the
which faunas are actually the source populatiomstHfese species, what might be
happening to the species post-isolation from thalawad more than 8,500 years ago,
to extinctions which could result from human caubkeditat degradation. However,
as pointed out earlier, because lack of supplemenitdormation, it still remains
unclear which mechanisms is responsible for theeotirspecies composition on the
individual islands (Krystufek and Kletecki 2007)

It is worth mentioning here that from our experiemt the field during
this study, we initially started with corn and baaas baits in our first field trip then
in the later field trips we had to depend mostlycmnn as the bait. This is because
when we used banana and corn as baits we trapljp¢dfatree shrew (73 individuals
in one week, most likelyfupai glis) and we felt this had an effect on the capture of
murid rodents. When we used corn alone as thelbas,than 15 individuals (in three
weeks period) of tree shrews were caught and th&eau of murid rodents captured
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increased. From our results on the effect of baitspuld be advisable to choose the
correct and appropriate baits for studying smalhmmels because the non-target
species may come to your traps hence reducing uh&er of traps open for your
target species per trapping night and also somsetimese unwanted species can die
in the trap which is not appropriate. Hence baied®n is important to avoid
accidental capture of non target species. This \demwoborate with the findings of
Do et al. (2013) and Shonfielet al. (2013). This can be achieved by following other
studies which specify the specific baits used amdimized accidental captures of

non-target species or from a pilot study like im study.

In conclusion, it can be said that despite this\pehe most extensive
and exhaustive research of murid rodents to bewatad in this National Park, more
research would be required especially at the sitesre we could not access in this
study to come up with a more complete list of thecses richness of murid rodents in
Tarutao National Park. However, it can also be ipted in simple terms that the
species lists for the islands are not likely tordeavery much because despite visiting
multiple sites in our study as shown on the map, $pecies composition was
essentially uniform within the sites on each island
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CHAPTER 4

THE COMPARATIVE PHYLOGEOGRAPHY OF TWO MURID
RODENTS (R. tanezumi, AND M. surifer) FROM TARUTAO
NATIONAL PARK

INTRODUCTION

According to the island syndrome, “populations adents isolated on
islands often show systematic differences in demqalny, reproduction, behavior, and
morphology when compared to mainland populatioAgllér and Levins 1994). The
islands that compose Tarutao National Park are pértthe Indo-Australian
Archipelago (IAA) in a broader scale and confined the Sundaland region in
particular (Lohmaret al 2011). However despite IAA consisting of four dilersity
hotspots: the Indo-Burma, Philippines, Sundland @rallacea (Myerset al 2000),
phylogenetic, phylogeographic and conservationoglstudies have lagged behind
other parts of the world (Sodhi and Liow 2000) iegvthis incredible diversity is

under threat from human activities (Lohmetral. 2011).

The aim of this study was to resolve the phylogaphic relationship
of murid rodents from Tarutao National Park witlire islands in the National Park
and also with their mainland relatives using a mifciplinary approach (external
and skull morphometrics and DNA sequences). Weedetite hypothesis that the
genetic differences if observed among the populasizould also be reflected in the

morphology and metrics of the populations or groups

To analyze the evolutionary relationships of mundents within the
five islands in Tarutao National Park and also leetw mainland and island
populations, two species were used as model spédiesspecies that were selected

are the ones which were present on most of thedsl#éhat are included in this study
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and also because these two species have two diffbrelogical behaviors withR.
tanezumbeing associated more with people (McNeely ancabek1988, Corbet and
Hill 1992, Chaimanee 1998, Francis 2008) and hékeby to reflect if there are any
human-related reintroduction and/or gene flow betwie mainland and the National
Park while M. surifer is a strictly forest species and not associatetth Wwuman
habitats (Goro@t al 2004) so it’s likely to have established on tland when it was
still connected to the mainland hence likely toleef the past history of the

distribution of the habitats between the mainland #hese Islands.

The two species were also chosen because theindaxXp in the
Tarutao National Park is not very well understoadittze initial specimens of these
species collected were assigned different namesulaspecies) from their mainland
relatives based some differences which were obddyyeMiller (1900), and Chasen
(1940), however both could not ascertain the tarwoostatus of these species
because they didn't have enough samples to do dhgarisons and because they
based their description on the morphology of a fauseum specimens. However,
these first descriptions have now been clumpedyasnyms ofR. tanezumandM.
surifer without reassessing the validity of those namémrdfore, motivated by this
information, we conducted this study to collectsfresamples and compare as many
specimens of these species as possible and aldmtiseorphological and molecular
data sets to reassess the phylogenetic relatiosifighese populations of murid
rodents from this National Park in relation to thmiainland relatives and within the

islands in the National Park.

The findings of this study will be help in answeyiwhether there are
any significant differences between the populatiohghese murid rodents on the
islands and also whether the current taxonomicistat the specimens from Tarutao
National Park is valid or not. Because we also empholecular data, it will also
better the current knowledge of the historical kgraphy of this National Park.
Later the results from this study may also helprovide advice to the national park
management on the need for conservation of thelente and also which species or
islands in the national park should be prioritiZed conservation purposes if any
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interesting differences between the island and laaghpopulations were to be found.
Finally we will discuss the adaptive nature of gaterns of variation in these murid
rodents based on the three data sets employedisttialy.

MATERIALSAND METHODS

a) Molecular Analyses

Extraction and Preservation of Tissue Samplefor Molecular Analysis

For the specimens that were sacrificed for furdtedies of the skull
and later preserved as voucher specimens, thednatongue was obtained from the
specimen as soon as possible after sacrificingatiimal and these tissues were
immediately placed in separate tubes containing 8&%hol. The tubes were tightly
sealed and placed in ice while in the field andgfarred to the refrigerator once back
in the laboratory. For the specimens that we relgaghile in the field, the tip of the
tail was obtained for molecular analysis and in sarases a piece of the ear was also
obtained from the animals if the tail was incomglet in bad condition. These tissues
were also stored in the same way as for the limdrtangue in tubes containing 95%
alcohol. The field specimen labels were put on @¢abk containing the tissue for that
particular specimen to avoid mismatching the tubh tissues samples with the
specimens from whom they were obtained (figure L8)er the tissues were sent for
processing at the Canadian Centre of DNA Barcodmghe United States of
America. Two mitochondrial genes (cytochromyt-b) and cytochrome c oxidase |
(COI)) and one nuclear gene were used to crosshnb&identifications of species
with its morphology, to determine how long the m&lgpopulation has been isolated
from the mainland and see the phylogenetic relatignbetween Island and mainland
populations and also within the Islands in the dlal Park.
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Figure 18. Tools used in collecting and storing the tissuagles (liver and tongue).

DNA amplification and PCR protocols

The tissues samples were sent to the Canadian rCerteDNA
Barcoding (CCDB) and three genes (COI, Cyt b arBHRwere sequenced following

the following protocols.

For the COI gene, the standard methods for mamuarabding were
followed (lvanova and Grainger 2007a, 2007b, Faeical. 2010).

For both Cyt b and IRBP total genomic DNA was eotied following
the semi-automated glass fiber DNA extraction prokqlvanovaet al. 2006) with
minor modifications. In brief, tissue was incubataeernight in 50 pl of Vertebrate
Lysis Buffer with Proteinase K. A volume of 50 fllgsate was transferred to a clean
plate and used for semi-automated DNA extractiotherBiomek FX liquid handling
station using Acroprep 96 well plates with 1 um @€&mbrane (PALL Corporation).
DNA was eluted in 80 pL of 10 mM Tris-HCL, pH 8 Dhe DNA products were then
read to run PCR.

For Cyt b in an attempt to recover full length bétgene, two PCR
reactions were conducted using different sets whgms. In the first case, each PCR
reaction contained a total volume of 12ib consisting of 5% trehalose (D-(+)-
Trehalose dehydrate), 1.25 of 10x reaction buffer (Life Technologies, Indgen),
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2.5 mM of MgCh, 2.5pmol each of forward (CCHCCATAAATAGGNGAAGG
(MTCB-F)), and reverse (WAGAAYTTCAGCTTTGGG (MTCB-Rprimers (Naidu
et al 2012), 50 uM of dNTP, 0.3 U of KAPAHotStart DNA Polymerase
(KapaBiosystems Inc., Boston, USA), andi2of DNA template. PCR cycling was
then performed with an initial denaturation at ¥6C5 min, followed by 35 cycles of
denaturation at 94 C for 45 sec, annealing at 36r@ min, extension at 72 C for 2
min and a final extension step at 72 C for 10 iRGR products were visualized on a

2% agarose gel E-gel® (Invitrogen) as describgdvienova and Grainger 2007a).

In the second case for Cyt b, each PCR reactiotarwmd a total
volume of 12.5ul consisting of 5% trehalose (D-(+)-Trehalose dehte), 1.25ul of
10x reaction buffer (Life Technologies, Invitroge#)5 mM of MgC}, 1,25pmol each
of forward (CCATCCAACATCTCAGCATGAT (CB1-5)) modifig from Kocheret
al. (1989) and reverse (GGCAAATAGGAARTATCATTC (CB3AjKocheret al
1989) primers, 50uM of dNTP, 0.3 U of KAPA HotStart DNA Polymerase
(KapaBiosystems Inc., Boston, USA), andiu2of DNA template. Here the thermo
cycle consisted of 94°C for 1 min, five cycles df@ for 40 sec, 45°C for 40 sec, and
72°C for 1 min, followed by 35 cycles of 94°C fdb 4ec, 51°C for 40 sec, and 72°C
for 1 min, with a final extension at 72°C for 5 n{idajibabaeiet al 2005, deWaard
et al 2008). PCR products were also visualized on a &%arose gel E-gel®
(Invitrogen) as described in (lvanova and Grairf#i7a).

For IRBP, only one PCR reaction was done. Each RE€&tion
contained a total volume of 12 consisting of 5% trehalose (D-(+)-Trehalose
dehydrate), 1.25l of 10x reaction buffer (Life Technologies, Indgen), 2.5 mM of
MgCly, 2.5pmol each of forward
(ATGGCCAAGGTCCTCTTGGATAACTACTGCTT (IRBP217)) and wverse
(CGCAGGTCCATGATGAGGTGCTCCGTGTCCTG (IRBP1531)) prirae
(Stanhopeet al. 1992), 50uM of dNTP, 0.3 U of KAPAHotStart DNA Polymerase
(KapaBiosystems Inc., Boston, USA), anduRof DNA template. Then the PCR
procedure was as follows: an initial denaturatib® enin at 95°C, 2 cycles of 40 s at
94°C, 40 s at 65°C, 70 s at 72°C, and 34 cycle®0df at 94°C, 40 s at 58°C, 70 s at
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72°C. The final extension lasted for 10 min at 72A6o the PCR products were
visualized on a 2% agarose gel E-gel® (Invitrogags)described in (lvanova and
Grainger 2007a).

Finally PCR products generated with IRBP217/IRBF1&88d MTCB-
F/IMTCB-R were purified with 0.5:1 beads to templed&o using AlinePCRclean kit
(AlineBiosystems) to remove non-specific low molecuveight products; CB1-5-
CB3A products were sequenced without purificatigki PCR products were
bidirectionally sequenced using corresponding secjng primers as described in
(lvanova& Grainger 2007b) on 3730XL sequencer. @@tmle Aligner 4.1.1
(CodonCode Corporation) was used for sequence ngdiaind assembly of

bidirectional contigs.

Sequence and phylogenetic Analyses

The sequences for both speci€s (anezumiand M. surifen were
combined and analyzed together and two sequendgiécamys minutegaccession
numbers BZ02 and BZ07) were downloaded from the NizBabase and used as out

groups in all analyses.

The DNA sequences for each data set (Cyt, CO1 RBP) were
aligned separately using Clustal W (incorporateMBGA 5.2.1 software) using the
following default DNA alignment parameters: gap wopg penalty = 15; gap
extension penalty = 6.66 for both pairwise and ipldtalignments; DNA weight
Matrix = IUB; transition weight = 0.5; use negativeatrix = off, and delay
divergence cutoff (%) = 30 (these parameters akengihere for the sake of
repeatability only) and were verified manually.the final analyses, 1140 base pairs
(bp) of cytochromeb, 657 bp of CO1 and 1186 bp of IRBP were used.tAd
sequences used in this study are given in appéhfiixytochromeéb gene), appendix 8
(cytochrome oxidase 1 (CO1) gene), and appendixt@r{retinoid binding protein
(IRBP) gene).
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24 maximum likelihood fits of different nucleotigebstitution models
were computed using MEGA version 5.2.1 softwarar(lieaet al 2011) . The most
appropriate model of gene evolution was determinaa the 24 models by selecting
the model with the lowest Bayesion Information &hiin (BIC) and Akaike
Information Criterion corrected (AICc) values (Neind Kumar 2000). The
corresponding parameters for that model for eath skt were used in the subsequent
phylogenetic analyses. Phylogeny reconstruction drek construction were
performed for three statistical methods (maximurkelihood (ML), minimum
evolution (ME), and neighbor joining (NJ) using MEG.2.1 software on each data
set. For each data set the mean distances (unisatrpt distances) were computed
between groups (island groups and mainland) usiB§K version 5.2.1 (Tamuret
al. 2011).

The divergence times were estimated from neighbioirjg trees for
mMtDNA genes (cyt b and CO1) data sets using a dstahmolecular clock of 2%
Myr™ for mammalian mtDNA (Browret al 1979), a rate that is consistent with that
estimated from raw differences Rattusand Mus cyt b sequence calibrated with

fossil split of these two genera (Jacobs and Dal@gst)

Finally the haplotype diversity and network werdcuakated using
DnaSP version 5.10 (Librado and Rozas 2009) andrdna Network version 4.6.1.1
(www.fluxus-engineering.com) by using median jomnimethod (Bandekt al 1999)

b) Morphological and Morphometric Analyses
Measurement and Description of External and Cranial Characters

External characters refers to such things as sh@pe, length of legs,
ears and tail, shape of nails, claws, size andeslofgeet and footpads, number of
mammae, and color of the specimen (McNeely and ¢ueka988) while cranial

characters are the measurements on the skull.
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Firstly, the specimens captured in the field whidemtified based on
morphological features following Francis (2008) amine were collected as voucher
specimens and the skull was extracted and compaittdother literature (Miller
1900, Chasen 1940, Hill 1960, McNeely and Lekadi88, Lunde and Son 2001).
The age and sex of the specimens was determiniesviiog Aplin et al. (2003),
Barnett and Dutton (1995), Cunningham and Moors96)9and Francis (2008)
(figures 19 and 20). All the specimens includedhi& analysis were considered to be
adult individuals based on careful observationrttephological and pattern of tooth
wears on the occlusal surface. The taxonomy inghidy we followed (Musser and
Carleton 2005). Additional specimens were accefised the Princess Maha Chakri
Sirindhorn Natural History Museum (Prince of Sonigktuniversity, Thailand),
Thailand Natural History Museum (Pathumthani ProginThailand) and importantly
specimens used by Miller (1900) were loaned frora thnited States National
Museum (USA).

Scrotal sac present | _
and protruding Scrotal sac n _
developed (absent

Figure 19. Comparison between adult (left) and immaturefuiee (right) male

individuals.
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Nipples/teats and Nipples/teats absent
vagina open and vagina closed

Figure 20. Comparison between adult (left) and juvenile (idamale individuals.

Then the following standard external measuremeigaré 21) were
taken with a digital caliper to the nearest 0.01fiomthe specimens captured in the
field while for museum specimens the measuremeats vecorded from the attached
labels from the museum specimen.. These were;l8fgth [): measured from the
anus to tip of fleshy or bony part of the tail exdihg hairs that project beyond the tip;
head and body lengttHB): measured from the anus to the tip of nose winen t
animal is stretched out; hind foot length exclusiWelaws HF): measured from the
heel to the tip of longest toe excluding the clawg ear lengthKH): measured from
the base of the external opening of the ear tdighef the ear. The description of the
external characters that were in this study folldwende and Son (2001) and Francis
(2008). Additionally the body weight\{() of adult specimens was obtained by the use

of a Pesola spring balance in grams (g).
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Head and body length (HE) | Tail length (T}

Figure 21. External measurements used; HB, T, HF and E r&@spbc(Herbreteatet
al. 2011).

Finally, the skulls of voucher specimens collectedhe field were
prepared following methods described by Sutheri@@d0) with a few modification
and then twenty one (23) cranial measurementsréi@B) were taken on all the
specimens used for this study also using a digéhper to the nearest 0.01mm by one
person to reduce interpersonal error in measurem§@ntGreatest Length of Skull
(GSL): the longest distance from the tip of the rostionthe posterior most part of
the skull; (2)Breadth of Braincase (BBC): the greatest width of the braincase
posterior to the zygomatic arches. This is meastn@d just above the squamosal
root of each zygomatic arch; (B)eight of Braincase (HBC): the greatest height of
the skull from the top of the braincase to the radrgurface of the basisphenoid bone;
(4) Breadth of Rostrum (BR): the greatest breadth across the rostrum, inajuttia
bony capsules enclosing the nasolacrimal cana)d; €ébgth of Rostrum (LR): the
distance from the tip of the nasal bones to thégpos margin of the zygomatic notch
(the anterior edge of the dorsal maxillary root thle zygomatic plate); (6)
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Interorbital Breadth (1B): the narrowest breadth between the orbits, aneriantto
the posterior processes when present; Zygomatic Breadth (ZB): the greatest
breadth/width across the zygomatic archesB&adth of Zygomatic plate (BZP):
the least distance between the anterior and posiiges of the zygomatic plate; (9)
Length of Diastema (LD): the distance from the posterior alveolar margihshe
upper incisors to the anterior alveolar marginghef first upper molars; (10post
Palatal Length (PPL): the distance from the posterior margin of theatzlbridge to
the posterior edge of the basioccipital bone —véirdral lip of the foramen magnum,;
(11) Length of Bony Palate (LBP): the distance from the posterior edge of the
incisive foramina to the posterior margin of thexpgalate; (12).ength of Incisive
Foramina (L1F): the distance from the anterior edge of one offtramina to its
posterior edge; (13preadth across Incisive Foramina (BIF): the greatest distance
across both foramina; (14)ength of Bullae (L B): the length of the auditory bullae,
excluding the bony Eustachian tube; (L8nhgth of Molar Tooth row (LM*®): the
distance from the anterior crown of the first mdfathe posterior crown on the third
molar; (16)Breadth of First Molar (BM?Y): the greatest distance from the labial
crown to the lingual crown of the first molar; (1Byeadth Across First Molars
(BAM): the least distance between the lingual edge efitheolus of the first molar
and the lingual edge of the opposite molar; (B8gadth of Mesopterygoid Fossa
(BMF): the distance from one edge of the mesopterygosse to the other; (19)
Height of the mandible HM; (20) Length of mandible (LM); (21) Length of lower
Molar Tooth row (LMi.3); (22) Length of Nasals (LN); and (23)Palatal Length
(PL).

All the cranial characters measured and the degmmgp followed
Carleton and Straeten (1997), Elbroch (2006), ksaf2008), Lunde and Son (2001),
Musser and Durden (2002), Musser and Newcomb (1988sseret al. (2005).
Musseret al. (2006), Nicolaset al. (2008b), Yoshida (1983), and Lin and Shiraishi
(1992).
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(@) (b) (©)

Figure 22. Photographs of field and laboratory research w@@kspecimen captured
in the live trapping cage, (b) recording specimatadn the field with the help of my
field assistants and (c) taking skull measuremientise laboratory.

Data Analysis

Statistical analyses on morphometric character® \werformed using

SPSS 16, R version 2.15.2 (R core Team, 2012)P&@RD version 5. Descriptive
statistics for all the variables were computed gss#®SS 16. We performed analyses
of variance (ANOVA) using the GLM procedures in Rogram to assess the
variations of morphometric variables on differesitands and the mainland samples
selecting p<0.01 and this helped us to group tleeispens. We used p<0.01 as the
limit of significance to exclude the possibility simpling and/or measuring bias from
affecting the results (Motokavet al 2003).

To assess the geographical variations, principlapoment analysis
(PCA) based on correlation matrix for the differgmoups of specimens from the
islands and mainland. Only cranial variables tharenfound to be significantly
different groups from the ANOVA above were used RZA because external were
measured by different people and there could ber irgerson error in the

measurements while all cranial variables were nredsoy one person.

When choosing the statistical tests, a key provioedytham (2011)
for choosing a statistical test and also the litegafrom other studies of this nature
were extensively utilized. It is also important hote that prior to any statistical
analysis, all data were assessed for normalityh@naogeneity of variance.
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Figure 23. Schematic representation of the skull showing ¢henial characters
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of the characters and abbreviations.
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RESULTS
a) Phylogenetic Analyses
Cytochromeb data set;

The topology of the boostrap consensus tree (figR4e from
maximum likelihood analyses explained the cyt bads¢t much better than the
neighbor-joining and minimum evolution trees anadeethis was chosen to present
the result of the cyt b data set. Three distinaties (numbered 1, 2, and 3 on figure
24) were obtained faR. tanezumiClade 1 consisted of the specimens from Taruato
and Yang Islands and a single specimen from thenlavad (Songkhla). Clade 2
constituted the two other specimens from the mathléTrang and Chumphon)
clustered together with specimens from Rawi andoBgtislands. The specimens
from Adang island and a single individual clustetedether to form clade 3. The
uncorrected ' distances varied from 0.00 (0%) to 0.07 (7%) kedw the groups
(table 4).A molecular clock performed using neighbor-joinisigowed that clade 2
diverged first approximately 1.7 Mya from cladesarid 3. The divergence between
Clades 1 and 3 was estimated to have taken plamet 4b2 Mya. The haplotype
diversity, Hd, inR. tanezumivas calculated to be 0.7879 and 9 different hgpkot

were recovered (figure 25)
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Table 4. R. tanezumestimates of evolutionary divergence (uncorrectgdlistance
values) over sequence pairs between groups fab ggne using TN93+G model in
MEGA v5. Standard error estimate(s) are shown abibve diagonal and were
obtained by a bootstrap procedure (1000 replicatésflon positions included were
1st+2nd+3rd+Noncoding All positions containing gaps and missing data were

eliminated leaving a total of 715 positions in fimal dataset;n’ is the sample size.

n 1 2 3 4 5 6 7 8 9
1. Tarutao 14 0.010 0.001 0.001 0.008 0.010 0.010 0.008 0.010
2. Trang 1 0.055 0.010 0.010 0.011 0.004 0.004 0.010 0.003
3. Songkhla 1 0.003 0.056 0.000 0.009 0.010 0.010 0.008 0.010
4. Yang 3 0.003 0.056 0.000 0.009 0.010 0.010 0.008 0.010
5. Adang 5 0.047 0.070 0.048 0.048 0.011 0.011 0.006 0.011
6. Rawi 5 0.054 0.010 0.054 0.0540.070 0.000 0.010 0.003
7. Butong 2 0.054 0.010 0.054 0.0540.070 0.000 0.010 0.003
8.Tarutao (08) | 1 0.044 0.063 0.045 0.045 0.026 0.060 0.060 0.010
9. Chumphon | 1 0.057 0.007 0.058 0.058 0.068 0.006 0.006 0.061

For M. suriferalso three distinct clades (labeled A, B, and Gigure
24) were obtained. Clade A had specimens from thmland (Songkhla), clade B
contained specimens from Adang and Rawi Islandschade C had all the specimens
from Tarutao Island. The uncorrectea distances varied from 0.007 (0.7%) to 0.042
(4.2%) between the groups (table 5). A moleculaclclperformed using neighbor-
joining showed that clade A separated from cladem@& C approximately 1.0 Mya
and the divergence between clades B and C wasdpicabout 500, 000 years ago.
The haplotype diversity, Hd iR. tanezumwas calculated to be 0.7 and 7 different

haplotyes were recovered using median joining (B26).
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Table 5. M. surifer estimates of evolutionary divergence (uncorrecigddistance

values) over sequence pairs between groups fob ggne using TN93+G model in
MEGA v5. Standard error estimate(s) are shown abibve diagonal and were
obtained by a bootstrap procedure (1000 replicatésyion positions included were
1st+2nd+3rd+Noncoding. All positions containing gapnd missing data were

eliminated leaving a total of 714 positions in fimal dataset, ‘n’ is the sample size.

n 1 2 3 4
1. Songkhla 4 0.008 0.008 0.008
2. Rawi 2 0.042 0.003 0.006
3. Adang 5 0.041 0.007 0.005
4. Tarutao 14 0.039 0.020 0.019
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Figure 24. Bootstrap consensus tree for the cytochrdmdata set, phylogenetic
reconstruction using Maximum Likelihood based omuiga-Nei model for botlr.
tanezumi(RT) andM. Surifer (MS). The numbers next to the branches represent t
percentage of replicates trees in which the aswatiadividuals clustered together in
the bootstrap test (1000 replications). The outugrased wasvlicromys minutes

(BZ02 and BZ07 represent the accession numbelsigéne bank)
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Figure 25. Haplotype network oR. tanezumcyt b data set using median joining
method. Each circle represents a specific haplotigsanches represent mutational
steps between haplotypes and the numbers on thehas show the exact number of
mutational steps. The size of the circle correspdndhe number of individuals with

that particular haplotype. (The colors represemtufao Island specimens = yellow;
Adang Island specimens =

red; Rawi Island specimernsurple; Butong Island
specimens = blue; Yang Island specimens = greehMainland specimens = black).

The numbers in brackets corresponds to the nuntbefinlades in figure 24.
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Figure 26. Haplotype network oM. surifer cyt b data set using median joining
method. Each circle represents a specific haplotigsanches represent mutational
steps between haplotypes and the numbers on thehas show the exact number of
mutational steps. The size of the circle correspdndhe number of individuals with

that particular haplotype. (The colors represemtufao Island specimens = yellow;
Adang Island specimens = red; Rawi Island specimensurple; and Mainland

specimens = black). The letters in brackets coordp to the letters of clades in

figure 24.

COl data set;

Maximum likelihood bootstrap consensus tree (figeifg gave a better
topology than the neighbor-joining and minimum ewsign trees. Again three clades
were recovered for botR. tanezumandM. suriferand the composition of the clades
was not different to that observed from bydata set even though the resolution of the
clades was better in the dyt

For R. tanezumithe uncorrectedp’ distances between the clades

ranged from 0.000 (0%) to 0.066 (6.6%) (table 6he Tdivergence times were
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estimated to have taken place around 1.8 Mya betwésle 3 and the other two
clades, while clades 1 and 2 separated approxiymat@IMya. The haplotype (gene)
diversity (Hd) was 0.803 (SD= 0.054) and the datecentained 11 unique haplotypes
(figure 28).

Table 6. R. tanezumestimates of evolutionary divergence (uncorrectgdlistance
values) over sequence pairs between groups forgé@d using Tamura-Nei model in
MEGA v5. Standard error estimate(s) are shown abibve diagonal and were
obtained by a bootstrap procedure (1000 replicatésiion positions included were
1st+2nd+3rd+Noncoding All positions containing gaps and missing data were

eliminated leaving a total of 650 positions in timal dataset;n’ is the sample size.

n 1 2 3 4 5 6 7 8 9
1. Tarutao 14 0.010 0.001 0.001 0.008 0.010 0.010 0.008 0.011
2. Trang 1 0.063 0.010 0.010 0.011 0.003 0.003 0.010 0.004
3. Songkhla 1 0.002 0.062 0.000 0.008 0.010 0.010 0.008 0.011
4.Yang 3 0.002 0.062 0.000 0.008 0.010 0.010 0.008 0.011
5. Adang 5 0.038 0.066 0.037 0.037 0.010 0.010 0.005 0.011
6. Rawi 5 0.061 0.005 0.060 0.060 0.063 0.000 0.010 0.003
7. Butong 2 0.061 0.005 0.060 0.0600.064 0.000 0.010 0.003
8. Tarutao (08) | 1 0.040 0.060 0.039 0.039 0.017 0.058 0.058 0.010
9. Chumphon | 1 0.066 0.066 0.066 0.066 0.066 0.008 0.008 0.060

On the other hand, the uncorrectpddistances between the clades for
M. surifer varied from 0.00 (0%) to 0.019 (1.9%) (table 7).mAolecular clock
performed using neighbor-joining showed that claddiverged first approximately
400,000 ya from clades B and C. The divergence dmtwClades B and C was
estimated to have taken place about 200,000 ya.HHpéotype diversity, Hd, in
M.surifer was calculated to be 0.7708 and 8 different hgpktwere recovered
(figure 29)
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Table 7. M. surifer estimates of evolutionary divergence (uncorrecigddistance

values) over sequence pairs between groups forge®¢ using TN93+G model in
MEGA v5. Standard error estimate(s) are shown abibve diagonal and were
obtained by a bootstrap procedure (1000 replicatésyion positions included were
1st+2nd+3rd+Noncoding. All positions containing gapnd missing data were

eliminated leaving a total of 626 positions in fimal dataset, ‘n’ is the sample size.

n 1 2 3 4
1. Songkhla | 4 0.005 0.005 0.005
2. Rawi 2 0.019 0.000 0.003
3. Adang 5 0.019 0.000 0.003
4. Tarutao 14 0.014 0.005 0.005
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Figure 27. Bootstrap consensus tree for the cytochrome oxidageO1 gene) data
set, phylogenetic reconstruction using Maximum likeeod based on Tamura-Nei
model for bothR. tanezumiRT) andM. Surifer (MS). The numbers next to the
branches represent the percentage of replicates tre which the associated
individuals clustered together in the bootstrap (€800 replications).
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Figure 28. Haplotype network oR. tanezumiCOI data set using median joining
method. Each circle represents a specific haplotigsanches represent mutational
steps between haplotypes and the numbers on thehas show the exact number of
mutational steps. The size of the circle correspdndhe number of individuals with

that particular haplotype. (The colors represemtufao Island specimens = yellow;
Adang Island specimens = red; Rawi Island specimergurple; Butong Island

specimens = blue; Yang Island specimens = greehMainland specimens = black).

The numbers in brackets corresponds to the nuntbefinlades in figure 27.
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Figure 29. Haplotype network oM. surifer COI data set using median joining
method. Each circle represents a specific haplotigsanches represent mutational
steps between haplotypes and the numbers on thehas show the exact number of
mutational steps. The size of the circle correspdndhe number of individuals with

that particular haplotype. (The colors represemtufao Island specimens = yellow;
Adang Island specimens = red; Rawi Island specimensurple; and Mainland

specimens = black). The letters in brackets coomrdp to the letters of clades in

figure 27.
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|RBP data set;

Maximum likelihood bootstrap consensus tree (fig8®g gave a better
topology than the neighbor-joining and minimum exign trees. From figure 30, two
main clades were recovered far tanezumiclades 1 and 2. Clade 1 containing all
specimens from Tarutao Island, interestingly witthie Tarutao clade, a sub clade 1.1
was also recovered and this was also confirmed wiiarmum evolution tree (figure
31) used analyzed. Unfortunately fdr surifer only specimens from Tarutao Island
were sequenced and all the individuals clusterggther in clade C (figure 30).
However, on analysis of minimum evolution, a suidel (C.1) was resolved (figure
31).

The haplotype diversity, Hd, iRR. tanezumiwas calculated to be
0.8363 and 6 different haplotyes were recoveregu(@ 32). ForM. surifer, even
though all the specimens were from the same Tarstand, the haplotype diversity

was calculated to be 0.6818 and 6 distinct hapkstypere recovered (figure 33)
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Figure 30. Bootstrap consensus tree for the
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IRBP data set,logéyetic

reconstruction using Maximum Likelihood based omiisa-3-parameter model for
both R. tanezumi(RT) and M. Surifer (MS). The numbers next to the branches

represent the percentage of replicates trees irchwkie associated individuals
clustered together in the bootstrap test (1000a&idns).
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Figure 31. Bootstrap consensus tree for the IRBP data setlogéyetic
reconstruction using minimum evolution based on Ui@¥B-parameter model for
both R. tanezumi(RT) and M. Surifer (MS). The numbers next to the branches
represent the percentage of replicates trees irchwkile associated individuals
clustered together in the bootstrap test (1000a&ipdns).
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Figure 32. Haplotype network oR. tanezumiRBP data set using median joining
method. Each circle represents a specific haplotigsanches represent mutational
steps between haplotypes and the numbers on thehas show the exact number of

mutational steps. The size of the circle correspdndhe number of individuals with

that particular haplotype. (The colors represemtufao Island specimens = yellow;

Adang Island specimens = red; and Rawi Island spets = purple). The numbers in

brackets corresponds to the numbering of cladégurnes 30 and 31.
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Figure 33. Haplotype network oM. surifer COIl data set using median joining
method. Each circle represents a specific haplotigsanches represent mutational
steps between haplotypes and the numbers on thehas show the exact number of
mutational steps. The size of the circle correspdndhe number of individuals with

that particular haplotype. (The colors represeatufao Island specimens = yellow).
The letters in brackets corresponds to the letteetades in figure 30 and 31.
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b) Morphological Analyses of External and Skull Variations.

The coloration of the mainland and island formavinsurifer is not
very different even though the island forms tendh&we darker dorsum with less
dispersed black guard hairs while in the mainlasring the dorsum is brighter with
more guard hairs tending to concentrate on the lmidéentrally, the island samples
had a belly somewhat ochraceoues orange, a femdaveamy white color which
was characteristic of the mainland specimens. Hewem both island and mainland
forms the separation between the ventrum and docsumie easily seen on the sides.
The specimens from the Islands had distinctivelgrtgh tails than head and body
length while in mainland specimens, the tail lengtid head and body length were

almost equal.

In the skulls ofM. surifer it was found that the specimens the all
islands had the similar shape which showing sonfierdnces with the mainland
specimens (figure 34). Firstly it was found thdtsgplecimens oM. surifer from the
Islands were deep ridged in outline on the bramdhan were specimens from the
mainland. Another difference that can be easilyicedt between the Islands and
mainland specimens is the shape of the Interpatiehlte specimens from the Islands
had a more triangular interparietal than the spensrfrom the mainland (figure 31).
Other skull features looked the same in shape rdiffeonly in measurement
(Appendix 1) with the island specimens having largalues than Mainland

specimens.

The coloration of both mainland and all islandsrfsrof R. tanezumi
was not different. The only difference was that$pecimens from Tarutao and Yang
islands had soft fur and lacked guard hairs whike specimens from Adang, Rawi,
and Butong islands had stiff guard hairs given thespinous dorsum. All the external
measurements (Appendix 3) were not significantiyedent although with Tarutao
Island specimens having a mixture of large and Iseiz¢ individuals while Rawi,
Adang and Butong tended to skew towards large lsimly and mainland and Yang
island samples skewing towards smaller size. Ablint is very difficult to separate

the specimens from these localities based on the.
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Suffice to say also that the shape of the skulhdividuals from both
the mainland and islands observed showed no diffeein morphology (figure 35).
However, the mainland and Yang island specimens drdg smaller size skulls,
Tarutao island specimens having a mixture of lange small size skulls while Rawi,

Adang and Butong had distinctively larger skulldyoBut no differences in shape

could be observed.

Figure 34. Representative skulls dflaxomys surifer Left skull representauve of
mainland specimens and right the skull represestatf island specimens (scale bar

5mm).
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Figure 35. Representative skulls &. tanezumiLeft skull representative of mainland
specimens, in the middle skull representative atift@ and Yang islands specimens
and finally on the right the skull representatifeAolang, Rawi and Butong islands

specimens (scale bar = 5mm).
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c) Multivariate Analyses of Cranial Variations

The sample size, means, SD, minimum and maximumesabf adult
specimens only which were used in statistical aedyfrom all the localities are
summarized in Appendix 1 fdd. suriferand Appendix 3 foR.tanezumi

From one-way analysis of variance (1-way ANOVA)saimples from
these islands and the mainland sampl#&lirsurifer, it was found that there was no
significant difference in all the morphometric (bagxternal and cranial) variables
measured between Adang and Rawi islands at p<Ulkefore, in the later analyses
the samples from these two islands was pooled liegets one sample considering
also the fact that the sample size from Rawi ishaad very small (n= 2). Two (Tail
and HF) external and Fourteen (GSL, LR, IB, BBOVM{FLBP, PPL, BMF, BAM,
BIF, LM'3, BM*, LM, and LMy.3) cranial variables were found to be significantly
different (p<0.01) from the ANOVA results. A posthscheffe’'s test was then
conducted to see which variables had statisticaggificant different means between
the groups of samples and it was found that thenme&BBC, IFM, BMF, and LM
were not significantly different at p<0.01 levelah the groups hence these variables
were not included the later multivariate (PCA) gsak. TheF statistic,p value, f
and adjusted’rand posthoc scheffe’s results of all external emashial variables used
in this study are summarized in Appendix 2.

From the PCA results it was found that Adang an@iRsgpecimens
grouped together than mainland specimens while taarisland specimens had a
mixture of both large skulls overlapping with Adaagd Rawi island specimens and
small skulls overlapping with mainland specimemnguffes 36 & 37).
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PCA of Maxomys surifer

Group
Al
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Figure 36. Principle component analysis (PC1 vs PC2) bagkedranial variables
(Appendix 5) from three clades dMaxomys surifedefined by molecular analyses of
cyt b and COI. Closed triangles (1) = specimens fromnydand Rawi islands (clade
B); Closed squares (2) = specimens from Tarutaandbl(clade C); and Crosses in
squares (3) = specimens from mainland (clade Ag Appendix 5 for variance

explained the contribution of the variables on eaxk.
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PCA of Maxomys surifer

Group
A1

m2
|3

: ' \ @
S ot - ’E}r
ot %*@a’

Figure 37. Principle component analysis (PC2 vs PC3) bagkedranial variables
(Appendix 5) from three clades dMaxomys surifedefined by molecular analyses of
cyt b and COI. Closed triangles (1) = specimens fromnydand Rawi islands (clade
B); Closed squares (2) = specimens from Tarutaandbl(clade C); and Crosses in
squares (3) = specimens from mainland (clade Ag Appendix 5 for variance

explained and the contribution of the variablesanh axis
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For R, tanezumithe 1-way ANOVA results after a posthoc scheffe’s
test showed that the specimens from Adang, RawiBaridng were not different in
terms of morphometircs and these were pooled tegathPCA analyses, but there
were significantly different from Tarutao, Yang aM@inland samples (Appendix 4).
After a posthoc scheffe’s test was conducted tovgdeh variables had statistically
significant different means between the groupsaaf@es, 8 skull variables (appendix
6) were found to be significantly different amorgeast two groups and these were
later used to run PCA in PC-ORD 5. Thestatistic,p value, f and adjusted®rand
posthoc scheffe’s results of all external and @lawariables used in this study are

summarized in Appendix 4.

From the PCA plots, it was found that specimensfiddang, Rawi
and Butong grouped together and separated frorsgbeimens from Yang, Tarutao
and mainland which also formed another group tbatccnot be separated (figure 38
and 39).
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PCA of Rattus tanezumi
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Figure 38. Principle component analysis (PC1 vs PC2) basenlaBial variables

(Appendix 6) from three clades Bfattus tanezundefined by molecular analyses of
cyt b and COI. Closed triangles (1) = specimens fromnydand Rawi islands (clade
B); Closed squares and filled circles (2, 4) = speos from Tarutao and Yang
Islands (clade C); and Crosses in squares (3) eirapas from mainland (clade A).
See Appendix 6 for variance explained and the dmrtton of the variables on each

axis
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PCA of Rattus tanezumi
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Figure 39. Principle component analysis (PC1 vs PC3) basenlaBial variables
(Appendix 6) from three clades Bfattus tanezundefined by molecular analyses of
cyt b and COI. Closed triangles (1) = specimens fromnydand Rawi islands (clade
B); Closed squares and filled circles (2, 4) = speos from Tarutao and Yang
Islands (clade C); and Crosses in squares (3) eirapas from mainland (clade A).

See Appendix 6 for variance explainadd the contribution of the variables on each
axis
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DISCUSSION

This study aimed at elucidating the phylogenetiati@nship of murid
rodents within five islands in Tarutao National Pand also with their closest
mainland relatives using a multidisciplinary apmioaTwo species (i.e€R. tanezumi
and M. surifer) were used as model species for this study. Ufiege various data
sets, the two species not only revealed strikinjedinces in their patterns of
relationships among the populations but also trexlowked first description of these
species from Tarutao National Park especially exdase oM. surifer. The molecular
result ofM. suriferrecovered monophyletic clades in all the two nhtwadrial genes
which show biogeographic patterns of variation @metics and morphology but this

clear separation could not be recovereR itanezumffigures 24 and 27).

Our molecular results fdlaxomys surifesupport the ideas by Miller
(1900) who called the specimens from the islandsifAdang and Rawi islands &k
surifer butangensiand Chasen (1940) who called the specimens framtda Island
as M. surifer flavidulusboth based on the morphological differences theseoved
(also confirmed in this study) between the popalei of M. surifer from Tarutao
National Park and their mainland relatives. Thewfdhe question that remains
critical here is whether those subspecies namasddhbe brought recognized again or
these populations should continue be caMkomys surifewhen they are clearly
genetically and morphologically isolated (but mayloé reproductively isolated) from
the trueMaxomys surifeseries from the mainland? Though this might beatsdile,
based on the results from this study, | would reater raising the populations of
Maxomys surifeseries from Tarutao National Park to be subspegfi¢se mainland

forms based on the evidence of our study.

The difference in the pattern showed between tleegpecies used in
our present study reflect the importance of undeding the biology of the species to
choose as a model when attempting to reconstrechigtorical biogeography of the
area or region. This is because species such eshrews which have the ability to
colonize a wide range of habitats may not revegieat deal of information of the

past distribution of habitats either through th@iesent distribution pattern or genetic
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make-up (Ruedi 1996) and this was the caserforanezumivhich is a commensal
species introduced to most islands by humans (MigNeed Lekagul 1988, Corbet
and Hill 1992, Meijaard 2003, Francis 2008). Wlalespecies which is more forest-
dependentNl. surifer is more likely to show the past history of thebitats either
through their present distribution, morphology engtics (Goroget al. 2004). This
was also raised by Lohmaet al (2011) that phylogeographic require analysis of
rapidly evolving markers and dense sampling of foagst-dependent taxa to
understand the past habitat of Sunda Shelf duhedgPleistocene period. The results
showed that a forest dependent species is morabtaiitto infer historical
biogeography of archipelagos than commensal spéaeause of the possibility of

reintroduction hence continued gene flow betweerptbpulations or groups.

Although our aim was not to estimate the exact ij@ece dates, the
recovery of three sister monophyletic clades inftinest-depedent M. surifer— with
no shared haplotypes among the lineages gives pression of a deep vicariance
process baring in mind that the islands in TariNatonal Park are estimated to have
separated from the mainland Thailand about 9500sye@o. Therefore, it is
reasonable to assume that even though these isMrets connected to the mainland
during the Last Glacial Maximum (LGM), the poputats of murid rodents on these
islands were separated before this time and atgdhle areas connecting these islands
to the mainland could have been not suitable fese¢hpopulations to mix and hence
still acted as a barrier. This explanation can bpperted from the evidence that
Palaeoenvironments of insular Southeast Asia duhiad.GM were more cooler and
drier thus inhospitable for rain forest speciesr@@gcet al 2004, Birdet al. 2005,
Lohmanet al 2011).

From the mitochondrial DNA results, it was foundttleven though the
topology of the trees was not different, the hagletnetworks were different and it
was found that cyt b showed a higher resolutionthef differences between the
populations than COI especially between Adang aadiRsamples. Whereas COI
should that the specimens from these islands fedamme haplotypes, cyt b was able

to separate them into having different haplotydédss is probably because cyt b is a
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much longer gene (1200 bp) compared to COI (657abp)it can be concluded that
the longer the gene the more information it wouldvjle and the better the
resolution of the relationships between the popariat Therefore, it can be said that
haplotype networks seemed to give a clear pattérgraupings than phylogenetic
trees which just show grouping and common ancdsitycannot show the origin of
the groupings very well and cannot also show howymautational steps are their

between the difference groups or clades.

Despite the data for the nuclear IRBP gene notgosufficient (i.e. we
could not sequence from all the islands and mad)lait showed the potential of
being able to resolve the phylogenetic relatiorshgd the specimens with the
topology similar to that in both mtDNA. Another @mésting result from this data set
was that for both species within the Tarutao Isldénele seems to be one main
population and another a subpopulation. Becausetd@dsland is large, this might
represent a step in sympatric evolution within plogulation on this Island in both
species which after a long time would lead to fdraraof two separate genetically
distinct populations. Therefore, it would be instieg if we could have the sequences
from all the individuals for both mtDNA and nucld&BP and combine the data sets
to see how the tree would look like, however, thés a limitation for us and we had

to run each gene separately.

Our results of both the external and cranial mesaments taken were
increasing the further you move from the mainlamtioth species (with the exception
of specimens from Yang Island). This was also trueerms of the coloration with
mainland forms being brighter M. surifer and moving towards more dark away
from the mainland while ifR. tanezumthe mainland forms had soft guard hairs and
moving away from the mainland the hardness of therdhairs increased. Therefore,
| would strongly here to assume that this is propabpresents a step in evolution
with the Tarutao Island specimens having a mixtifreld and new characters while
Rawi, Adang and Butong specimens have lost mosthef similarity with the
mainland forms as also proposed though on a ligidéz by Hill (1960) because he
didn’t have enough samples from the islands.
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The smaller tails of insulavl. surifer from Tarutao National Park as
comapared to their mainland relatives may giverugaight that the temperatures in
this National Park have been hotter than on thenlayad. According to Burnstoost
al. (2006), the artery inside the rat tail is verypornant for balance and
thermoregulation with up to 20% of the total bodyahloss of the rat accounted for
by the tail. This is because of the rat tail hasléhus providing a large surface area to
volume ratio for heat loss and in addition it ighly vascularised with arteriovenous
anastosomes (Gordon 1990), hence the short taithenislands samples can be
explained as a way adapting to the cold temperatmehe islands especially at night
when the individuals are active searching for f@ehncis 2008). Thus the short tails
would be a morphological advantage to them for ennsg heat and also help when
escaping from predators or competitors (such asdheews which compete for the

same food resource with them) on these islands.

This difference were the island forms in both spedieing larger in
terms of the skull size can be explained in terfmthe island rule which states that
smaller vertebrates on mainland tend to be largeisiands and the opposite is the
case for larger vertebrates on mainland becomirglenon islands. However, what
is interesting is that according to the island rihiat shape of the organism remains
the same but only the size will increase or redbheecase observed in the skullsRof
tanezumion the other hand, this was not the casévfosurifer as the difference was
not just in the size but also the shape as noteddy above. This means that Mr
surifer the island rule alone cannot explain the obsetmast but there should be also
some factors that are causing the island form&isamge their shape of skulls. Similar
results have been reported for small mammals inlfeast Asia (Heaney 1978) when
he studied the tri-colored squirrel and this isidaa&ld to be a way to adapt to
particular insular conditions (Lomolino 1985a, 2R(3owever, this trend (the island
rule) seems to come from many factors such as ptpal densities, immigration
rates, food availability, introduction of predatoed environmental factors among
others may lead to changes in size of insular @duls in comparison to their
mainland relatives. Amore comprehensive explanatiothe island rule can be found

in (Lomolinoet al 2006a)
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In summary, it was found there is a distinct genetolation between
island and mainland populations M. surifer but this was not observed far.
tanezumiwhich we attributed to the earlier being a fordspendent and the later
more commensal hence we feel thRAt tanezumiwould not be suitable in
reconstructing the past history around this arether® could be some reintroductions
from the mainland to the islands and also betwéenislands aided by humans
movements and hence continued gene flow. Becauesajenetic distinctiveness of
M. surifer we would recommend that more phylogenetic stuslesild be conducted
on a wider range of islands in Southeast Asia lmxalmost all the specimens
collected o the islands in this area were firsiggesl to subspecies level but now all
clumped together as synonymsMf surifer without any detailed assessment which
would lead to underestimating how many speciedofurifer are actually in this

region.
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CHAPTER S

GENERAL DISCUSSION AND CONCLUSIONS

This study is the most extensive study to be coteduan Tarutao
National Park on murid rodents evident from bot tlnmber of Islands surveyed and
also the numbers of individuals captured during ftbkel work, it therefore, expand
the current knowledge of murid rodents in knownrirthree to five islands. Despite
increase in the individuals recorded, the specstgibes not change very much. The
current study also found the same species that rgeoeded on the Islands more than
100 years ago. This to some extent is an indicdtiah the habitat on the Islands in
Tarutao National Park has been undisturbed andehigngcislands are still supporting
the same species over this period. However, withititrease in the numbers of
Tourists in recent years visiting the National RaHhe habitat is more likely to be
disturbed in the quest to build more accommodafiorihe visiting tourists and this

may have an effect on the species compositiondrittture.

In this study both based on the morphological amieoular data we
didn’t recordR. tiomanicus which puts a question mark on its presence irNigonal
Park, hence reducing the number of species to’g.highly possible that the
specimens from Tarutao Island which were identifiasl R. tiomanicus were
misidentified because of the highly similarity beem theR. tiomanicus and R.
tanezumi (Francis, 2008) or that the presenceRotanezumi could have lead to the
extinction or reduced population & tiomanicus as these are not usually found
together on Islands (Cobet and Hill, 1992).

From the study of the biogeography on the muridends in this
National Park it was found that Island area hadeatgr correlation with the species
richness (r = 0.882) than did the relative isolatiofA r0.474) of the Islands from the

mainland. However, it was realized that the lowevalue does not truly reflect the
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effect of Island isolation on the species richniesthis National Park but this was
because except for Tarutao Island, the other ®lands had almost the same relative
distance from the mainland. The distribution of #pecies in Tarutao Island were
found to show a perfectly nested pattern were preeises on the less rich islands were
subsets of the more species rich Island. The idespecies-area relationship and
species-isolation are very important to take iraosideration especially in Southeast
Asia where the habitat fragmentation is considéodae at highest in the tropics (Koh
and Sodhi 2010) which leaves both vertebrates dadtspthreatened. Therefore, a
clear understanding of these relationships can imetpe conservation of the taxa in
the fragmented habitats. The small area effect la¢dos us to be able to realize how
big much of the forest we should protect in ordesave the taxa in these fragments.
A good example of the effect of habitat fragmewtaijparticularly on Islands) on the
loss/extinction of small mammals can by drawn fraithin Thailand in a study by
Gibson et al. (2013) where they “observed the near-total logsnative small
mammals within 5 years from <10-hectare (ha) fragand within 25 years from
10- to 56-ha fragments.” Therefore since Islands @rlimited area, fragmentation
would cause the biota on the Islands to undergoesepiented anthropogenic threat
coupled with natural, geography-induced populatiwttle neck (Lohmaret al.
2011).

From our results on the phylogeography of muriderdad in Tarutao
National Park, one important point that we foundswtiaat the use of a rainforest-
dependent species (iM. surifer) showed a deep vicariance among the populations
and the divergence times were more than in the camsai rat (i.dR. tanezumi). This
result supports the suggestion by Lohmestal. (2011) that phylogeographic works in
Southeast Asia will require dense sampling of @est-dependent taxa throughout
Borneo, Java, Sumatra, and Thai-Malay Peninsuldetermine whether a savannah
corridor was a pervasive barrier to dispersal duthe Pleistocene.” This result also
corroborate that by Gorog al. (2004) who also found a deep vicariant event in al
three rainforest-dependent species of Murine radémty used in their study. The
commensal rat showed more of dispersal explanagading to the sharing of

haplotypes among the populations even though thergitnce took place a long time
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ago, hence use of such a species to reconstruchitttery would lead us to

misinterpret the past.

Though not very significant, it is worth noting bethat more studies
of close populations should use longer genes ifgdmees being used are not rapidly
evolving markers. This is because from the analg§ithe haplotypes using cyt
showed that even close populations from Adang aawviRslands had unique
haplotypes but the shorter gene (COIl) showed tatspecimens from these two
islands had the same haplotypes the difference ket coming from the length of
the genes. It can also be mentioned here thatublear IRBP gene seemed to give a
deep resolution of the results, probably becausentictlear gene is inherited from
both parents and hence showing a more clearerrgittan the mitochondrial genes
which are inherited from the mother only.

In summary, from the use of a multi-disciplinarypapach, it was
found the specimens dfl. surifer from Tarutao National Park are genetically and
morphologically distinct from their mainland relats despite giving low uncorrected
‘P’ distances. It was also evident that within Taoutdational Park, the specimens
from Tarutao Island are genetically distinct frdme specimens from Adang and Rawi
Island. All this evidence points to the idea thred separation of these populations one
the Islands have been separated for a long bdfiereurrent approximation of when
the Tarutao National Park Islands separated framihinland. From these results it
would be recommended that a further studofurifer should be conducted on the
large scale by accessing the specimens from thadslfrom around Southeast Asia
and their mainland relatives. This is because wimatare actually be calliniyl.
surifer with a widespread distribution on both mainland #me Islands of Southeast
Asia might actually represent a combination ofeti#ht morphologically similar but
genetically distinct population hence conservatimeasures should be applied
differently especially for Islands populations whimight be supporting small but
distinct populations oM. surifer but may be suffering from high rates of extinction
and endangerment just like most insular rodentsqrhet al. 2008). This might also
be underestimating the actual number of specieirwivhat | will refer to asM.
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surifer group’ and such a study would also help to reconstring historical

biogeography of Southeast Asia.

One the other hand, despietanezumi high uncorrectedp’ distances
values and a long divergence times tiNnsurifer, the specimens from the Islands
and Mainland were found not to be genetically didtirom each other and was also
evident in the sharing of the haplotypes among s$pecimens from different
localities. Therefore, it is plausible to conclutiat despite these populations having
been separated a long time ago, there still is sgemetic connectivity among the
Islands and mainland specimens and this also explainy the specimens from Yang
Island which in practical terms were expected taybeetically and morphologically
similar to Adang, Rawi and Butong Islands becausésgroximity to these Islands
was found to be grouped together on all data sétstihve Tarutao Island specimens
and hence we can only assume that this is a newlatam that has just been

introduced on the Island from Tarutao Island popora
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Appendix 1. Descriptive statistics of all external and crameeasurements dff.
surifer. Adang (A), Rawi (R), Tarutao (T), and Mainland)(Nbample size is given in
brackets (x). See text for the definition of theiables.

Variable mean SD Min. Max Variable mean SD Min. Max.
W A 173.00 (16) 25.73 135 230 LR A 15.48(12) 1.26 13.78 18.08
R 180.00 (3) 10.00 170 190 R 15.55(2) 0.37 15.28 15.81
T 145.10 (29) 36.75 72 275 T 15.80(34) 0.90 13.26 17.81
M 136.25 (4) 37.72 100 180 M 1472 (20) 0.78 13.14 16.31
HB A 176.51 (16) 13.28 155.77 202.60 BR A 7.78 (13) 0.48 7.00 8.50
R 180.68 (3) 2.86 17752 183.10 R 7.28(2) 0.65 6.82 7.74
T 176.83 (36) 11.00 142.00 200.00 T 7.92(34) 0.39 7.16 8.92
M 176.09 (16) 8.91 160.00 195.00 M 7.74 (20) 0.47 6.63 8.48
T A 151.46 (16) 12,58 120.11 178.75 LN A 17.32 (12) 1.09 15.44 18.84
R 160.86 (3) 6.68 155.55 168.36 R 17.22(2) 0.42 16.92 17.51
T 169.00 (34) 8.78 149.80 190.10 T 17.64(34) 0.91 16.05 19.49
M 179.17 (16) 7.96 165.00 192.00 M 16.81(20) 1.07 14.23 19.30
E A 24.52 (16) 1.96 20.72 27.63 B A 7.70 (13) 0.32 7.34 8.33
R 24.85 (3) 0.19 24.63 25.00 R 7.34(2) 0.04 7.31 7.36
T 24.42 (36) 1.94 19.80 27.40 T 7.24(34) 0.32 6.44 7.80
M 24.51 (16) 4.22 21.00 39.00 M 7.14 (20) 0.47 6.52 8.32
HF A 37.72 (16) 1.67 34.56 40.73 BBC A 16.73(13) 0.50 15.48 17.43
R 37.52 (3) 0.79 37.05 38.43 R 16.57 (2) 0.31 16.42 16.86
T 38.74 (36) 1.94 32.10 42.20 T 16.49(34) 0.39 15.49 17.21
M 35.00 (16) 4.00 24.00 40.00 M  16.86 (20) 0.35 16.33 17.55
GSL A 45.81 (12) 1.87 43.19 49.16 ZB A 20.32(11) 1.06 18.40 22.08
R 46.34 (2) 0.08 46.28 46.39 R 20.85(2) 0.76 20.13 21.21
T 44.55 (34) 1.68 39.68 48.31 T 20.12(34) 0.85 17.64 21.83
M 43.66 (19) 1.41 39.82 46.02 M  19.75(16) 0.79 18.36 21.83
HBC A 12.26 (13) 0.55 11.49 13.65 LD A 12.74 (13) 0.97 11.36 14.98
R 12.44 (2) 0.25 12.26 12.62 R 13.56 (2) 0.47 13.22 13.89
T 11.98 (34) 0.44 11.06 13.00 T 12.45(34) 0.65 10.74 13.52

M 11.94 (19) 0.31 11.53 12.67 M 1222 (20) 0.66 10.97 13.18
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Variable mean SD Min. Max Variable mean SD Min. Max.

BZP A 3.99(13) 0.17 3.72 4.24 LIF A 6.08(13) 0.68 5.20 7.98
R 4.55 (2) 0.30 4.34 4.76 R 5.96(2) 0.06 591 6.00

T 413(34) 0.26 3.53 4.85 T 6.23(34) 051 5.19 7.16

M 415(20) 041 354 5.20 M 593(20) 048 499 6.59

LBP A 861(13) 0.34 8.07 9.13 BIF A 3.81(13) 0.28 3.19 4.25
R 9.01(2) 035 8.76 9.25 R 3.68(2) 0.11  3.60 3.75

T 825(34) 048 7.22 9.07 T 361(34) 027 3.05 4.19

M 883(20) 052 7.90 9.64 M 331(20)0 025 291 3.85

LB A 498(13) 018 471 5.27 VES A  6.64(13) 024 6.24 7.04
R 491(2) 0.20 4.77 5.05 R 6.53(2) 0.06 6.49 6.57

T 471(34) 028 3.87 5.25 T 6.83(34) 024 6.16 7.34

M 481(19) 033 4.06 5.24 M 6.48(20) 0.27 5.83 6.98

PPL A 16.99 (13) 0.73 15.69 18.27 BM? A 2.07(13) 0.08 1.93 2.21
R 17.01(2) 037 16.84 17.36 R 1.94(2) 004 191 1.97

T 16.09(34) 0.82 13.96 17.71 T 224(34) 010 2.06 2.47

M 15.60 (18) 0.60 14.55 16.90 M 2.11(20) 0.09 1.91 2.20

PL A 2205(13) 1.03 20.81 24.40 LM A 23.04(13) 090 21.24 24.55
R 2254(2) 029 2233 22.74 R 2415(2) 0.70 23.65 24.64

T 21.72(34) 089 19.28 23.43 T 2281(34) 092 19.88 25.02

M 21.75(20) 1.03 19.82 23.81 M 2224 (19) 090 20.51 23.84

BMF A 286(13) 027 235 3.33 HM A 1112 (13) 0.54 10.27 12.12
R 2.80(2) 0.16 2.68 291 R 11.43(22) 0.03 11.41 11.45

T 29434) 017 250 3.28 T 11.03(34) 0.64 8.87 12.09

M  274(19) 021 233 3.16 M 10.61(19) 055 9.72 11.67

BAM A 467(13) 031 420 5.26 LMys A 6.60(13) 021 6.16 6.89
R 447 (2) 0.04 4.44 4.50 R 6.38 (2) 0.14 6.28 6.48

T 492(34) 033 3098 5.49 T 6.81(34) 020 6.46 7.12

M 429(19) 041 354 5.18 M  6.43(19) 0.27 5.92 6.79
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Appendix 2. One-way analysis of variance and individual congoams (posthoc
scheffe’s) between pairs of samples kbrsurifer. A: Adang; R: Rawi; T: Tarutao;
and M: Mainland. ‘.": p=0.1; *: p=0.05; **: p=001; ***: p=0.001;-': p =1 (no
statistical significance).

Variable df F P value ? Adi.¥ AR AT AM RT RM TM
statistic
HB 3,67 0.145 0.9328 0.006  -0.039 - - N - N N
T 3,65 23.58 1.929e-10  0.521 0.499 - ok ok - * ox
E 3,67 0.029 0.9933 0.001  -0.043 - - - - B }
HF 3,67 8.684 6.022e-05 0.28 0.248 - - * - - -
GSL 3,63 5.058 0.0033 0.194 0.156 - . sk 3 . )
HBC 3,64 2.286 0.0872 0.097 0.054 - - - - B }
BZP 3,65 2.349 0.0807 0.098 0.056 - - - - B }
LR 3,64 5.637 0.0017 0.209 0.172 - - - - - -
BR 3,65 1.886 0.1406 0.08 0.038 - - - - B }
LN 3,64 2.935 0.04 0.121 0.08 - - - - - *
IB 3,65 6.715 0.0005 0.237 0.201 - o ok - - -
BBC 3,65 3.785 0.0145 0.149 0.109 - - - - - *
ZB 3,59 1.39 0.2546 0.066 0.019 - - - - B }
LD 3,65 2.917 0.0407 0.119 0.078 - - - - B }
LBP 3,65 7.397 0.0002 0.255 0.22 - - - } . sk
LB 3,64 3.284 0.0263 0.133 0.093 - * - - B )
PPL 3,63 9.949 1.855e-05  0.322 0.289 - * hiid . : -
PL 3,65 0.792 0.5029 0.035  -0.009 - - - - B }
BMF 3,64 3.933 0.0122 0.156 0.116 - - - - - *
BAM 3,64 13.67 5.417e-07  0.391 0.362 - - * ) . .
LIF 3,65 1.44 0.2392 0.062 0.019 - - - - B }
BIF 3,65 10.31 1.226e-05  0.322 0.291 - B Rk B . _—
LM*® 3,65 9.166 3.846e-05  0.297 0.265 - ) - - - ok
BM?! 3,65 18.29 1.031e-08  0.458 0.433 - R - b . b
LM 3,64 4.088 0.0101 0.161 0.122 - . ) . * -
HM 3,64 2.996 0.0371 0.123 0.082 - . ) .

LMy3 3,64 13.37 7.084e-07 0.385 0.357 - * - . - e
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Appendix 3. Descriptive statistics of all external and cram@asurements oR.
tanezumi from Adang (A), Rawi (R), Butong (B), Yang (Y), mdao (T), and
Mainland (M) samples.

Variable n mean SD Min. Max. Variable n mean SD nMi  Max.
HB A 6 17482 584 165.84 181.70 HBC A 5 11.65 0.30 11.28 12.05
R 6 17856 21.28 151.43 209.52 R 6 12.17 0.20 11.96 12.48

B 3 186.08 9.87 175.13 194.32 B 2 12.04 0.40 11.75 12.32

Y 7 150.77 586 142.17 159.66 Y 7 10.81 0.45 9.87 11.30

T 32 159.00 13.12 132.30 195.60 T 30 11.65 0.54 10.63 12.86

M 5 165.05 9.13 155.00 175.00 M 11 11.53 0.54 10.64 12.33

T A 6 18323 6.88 177.64 196.70 BZP A 5 5.09 0.28 4.61 5.33
R 6 18228 10.61 173.43 199.98 R 6 5.63 0.35 5.18 6.11

B 3 176.24 1477 164.35 192.77 B 2 5.77 0.31 5.55 5.99

Y 7 16422 831 15253 171.45 Y 7 4.27 0.28 3.91 4.74

T 27 163.80 1147 139.60 185.90 T 30 4.58 0.49 3.88 6.32

M 5 17737 16.15 159.61 197.00 M 11 4.65 0.35 4.08 5.12

E A 6 25.00 1.63 2282 27.00 LR A 5 15.11 0.69 14.00 15.73
R 6 2437 160 2217 27.08 R 6 14.43 0.59 13.86 15.21

B 3 2216 252 2043 25.06 B 2 14.83 1.02 1411 15.55

Y 7 19.69 1.02 18.38  21.23 Y 7 12.77 0.52 12.00 13.46

T 27 21.69 1.74 18.50 26.30 T 29 13.21 0.74 11.84 14.38

M 5 2109 157 1931 22.80 M 11 1321 0.82 11.73  14.75

HF A 6 3719 195 3495 39.95 BR A 5 8.42 0.26 8.02 8.67
R 6 36.67 1.92 34.62 39.78 R 6 8.29 0.58 7.61 9.16

B 3 36.44 0.93 35.76  37.50 B 2 7.93 0.30 7.72 8.14

Y 7 3459 154 3245 36.82 Y 7 7.44 0.17 7.10 7.61

T 32 3399 186 2920 37.70 T 30 7.25 0.42 6.19 8.03

M 5 32.13 1.57 30.78 34.50 M 11 7.32 0.53 6.35 8.23



Variable

GSL

BBC

ZB

LD

n

29

11

30

11

30

11

29

11

30

11

mean

45.54

44.90

45.11

41.23

41.24

41.37

6.78

7.00

7.01

6.83

6.45

6.28

16.61

16.24

16.27

15.56

15.92

16.09

22.31

21.31

20.74

19.82

19.45

19.95

12.53

12.52

12.13

11.87

11.83

11.43

SD.

1.62

1.14

1.30

1.28

1.86

146

0.35

0.39

0.26

0.26

0.25

0.43

0.30

0.47

0.35

0.57

0.42

0.59

0.65

0.52

1.23

0.41

0.91

117

0.83

0.64

0.75

0.43

0.80

0.71

Min.

42.96

43.58

44.19

39.29

36.86

38.82

6.24

6.48

6.82

6.33

5.78

5.60

16.15

15.52

16.02

14.50

15.13

15.09

21.24

20.55

19.87

19.00

17.62

18.06

11.08

12.00

11.60

11.15

10.19

10.31

Max.

47.38

46.22

46.03

42.46

45.53

43.61

7.08

7.57

7.19

7.17

7.03

7.16

16.98

16.81

16.52

16.17

16.95

16.88

23.00

22.05

21.61

20.23

21.60

21.96

13.13

13.62

12.66

12.54

13.71

12.68

Variable

LN

LB

PPL

PL

BMF

A

29

11

10

11

30

11

30

11

29

10

n

mean

17.31

17.20

16.20

15.54

15.47

15.08

7.26

731

7.56

6.88

6.82

7.13

15.35

15.28

14.80

13.71

13.62

14.05

24.94

25.24

24.69

22.67

22.82

22.55

2.79

2.87

2.77

2.40

2.80

2.63

1.03

0.18

1.49

0.77

0.77

0.89

0.25

0.41

0.16

0.18

0.32

0.31

0.83

0.49

0.52

0.48

0.83

0.70

0.93

0.91

0.69

0.60

1.12

1.10

0.18

0.33

0.04

0.21

0.20

0.16

SD

inM

15.75

16.50

15.14

14.41

13.91

13.71

6.94

6.91

7.45

6.50

6.13

6.75

14.30

14.64

14.43

13.05

11.78

12.80

23.47

24.10

24.20

21.55

20.09

21.08

2.57

2.36

2.74

221

2.39

2.43

132

Max.
18.53
17.57
17.25
16.37
16.93
16.88

7.57

7.96

7.67

7.05

7.44

7.62
16.55
15.91
15.16
14.34
16.10
15.30
25.95
26.59
25.17
23.41
25.34
24.41

2.98

3.24

2.79

2.76

3.15

2.95
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Variable n mean SD. Min. Max. Variable n mean SD inM Max.
LBP A 5 9.42 0.43 8.68 9.76 BAM A 5 4.87 0.61 411 5.79
R 6 9.41 0.44 8.86 10.10 R 6 461 0.42 4.13 5.39
B 2 9.46 0.22 9.30 9.61 B 2 4.09 0.59 3.67 4.51
Y 7 8.70 0.29 8.44 9.15 Y 7 4.35 0.22 4.08 4.64
T 30 8.89 0.42 7.97 9.88 T 30 5.23 0.46 461 6.53
M 11 8.33 0.69 7.24 9.44 M 11 5.35 0.56 4.53 6.41
LIF A 5 7.94 0.29 7.54 8.24 LM A 5 24.70 0.72 23.52 25.36
R 6 8.43 0.57 8.01 9.53 R 6 24.95 0.73 23.60 25.66
B 2 8.14 0.33 7.91 8.37 B 2 24.80 0.06 2475 24.84
Y 7 6.98 0.29 6.55 7.22 Y 7 21.19 0.55 20.36  22.09
T 30 7.33 0.40 6.58 8.52 T 30 22.04 1.18 19.80 25.62
M 11 7.44 0.55 6.32 8.24 M 11 21.54 1.20 19.95 2341
BIF A 5 3.33 0.17 3.10 3.52 HM A 5 14.18 0.78 13.07 15.12
R 6 3.11 0.30 2.68 3.46 R 6 14.83 0.93 13.34 15.82
B 2 2.98 0.06 2.94 3.02 B 2 14.39 0.59 13.97 14.80
Y 7 2.62 0.20 2.31 2.87 Y 7 12.20 0.47 11.41 12.77
T 30 2.83 0.20 2.49 3.36 T 30 12.19 0.76 10.75 13.56
M 11 2.64 0.21 2.40 3.13 M 11 12.14 0.82 10.42 13.39
LM*™= A 5 7.34 0.23 7.02 7.61 LMys A 5 7.39 0.11 7.29 7.55
R 6 7.65 0.11 7.48 7.78 R 6 7.25 0.37 6.53 7.61
B 2 7.26 0.09 7.19 7.32 B 2 7.08 0.27 6.89 7.27
Y 7 6.16 0.09 6.05 6.33 Y 7 6.12 0.17 5.85 6.40
T 30 6.58 0.21 6.19 7.00 T 30 6.54 0.23 6.22 7.04
M 11 6.53 0.37 6.01 7.31 M 11 6.45 0.33 5.85 7.05
BM® A 5 2.30 0.04 2.23 2.34
R 6 2.20 0.11 2.06 2.32
B 2 2.26 0.02 2.24 2.27
Y 7 1.85 0.07 1.78 1.99
T 30 2.08 0.09 1.85 2.23
M 11 1.99 0.13 1.85 2.30
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Appendix 4. Results of analysis of variance and individualtpos scheffe’s comparisons between pairs of sampte&dang; R: Rawi;
T: Tarutao; and M: Mainland. *.”: p=0.1; *": p=09) **": p=0.01; ***: p=0.001; - : p = 1 (no staistical significance).

Variable df F statistic P value f Adji. AR AB A-Y A-T A-M R-B R-Y R-T R-M B-Y B-T B-M Y-T Y-M  T-M
HB 5,63 6.80 5.817e-05 0.391 0.333 * - - *x - ek * - - - -
T 5,48 5.67 3.453e-04 0.371 0.306 * - - - - - - - - -
E 5,53 9.42 1.814e-06 0.471 0.421 Fhk i * - i * - - - - - -
HF 5,53 7.38 2.592e-05 0.41 0.355 - *x xxk - - *x - - - - -
GSL 5,54 11.56 1.289e-07 0.517 0.472 xxK i Hx - *x *hK i - - -
HBC 5,55 5.72 2.576e-04 0.342 0.282 - - - Kk - ~ B *% -
BzZP 5,55 11.05 2.14e-07 0.501 0.456 - - - Kkk dkk *kk ok ok B
LR 5,54 11 2.468e-07  0.505 0.459 il ok wxk - ok * * - - - -
BR 5,55 11.44 1.359e-07 0.51 0.465 * ok whk - * i ek - - - - - -
LN 5,54 9.94 8.841e-07 0.48 0.431 * xxK rxk * whk ek - - - - - -
1B 5,55 7.04 3.8e-05 0.39 0.335 - - - - wkk - - - * -
BBC 5,55 3.61 0.0068 0.247 0.179 * - - - - - - - - - -
ZB 5,54 11.92 8.585e-08 0.525 0.481 Kk Xk *kk _ Kk _ - N - - -
LD 5,55 2.53 0.0396 0.187 0.113 - - - - - - - - - - -
LBP 5,55 6.75 5.749e-05 0.38 0.324 - - ** - - wkk - - - - *
LB 5,55 5.97 1.769e-04  0.352 0.293 - - - - - - - - - -
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Variable df F statistic P value f Adji.* AR AB AY A-T A-M R-B R-Y R-T R-M B-Y B-T B-M Y-T YM TM
PPL 5,55 9 2.712e-06 0.45 0.4 - - * b * e - - - - - -
PL 5,55 10.37 4.852e-07 0.485 0.439 - - * ** ** il e - - - - - -
BMF 5,53 5.49 3.85e-04 0.341 0.279 - - - - hid - - - - - ok - -
BAM 5,55 7.64 1.642e-05 0.41 0.356 - - - - - - - * bl ** -
LIF 5,565 10.44 4.439e-07  0.487 0.44 - - * - - i b - - - - -
BIF 5,55 11.33 1.546e-07 0507 0.463 - - el ok *x - ** ok - - - - - -
Lm*3 5,55 39.67 <2.2e-16  0.783 0.763 - - ok ok ok - jl ok ok il * ** ** -
BM*! 5,55 17.96 1.604e-10 0.62 0.586 - - e i e - w - ** b - * e -
LM 5,55 17.75 1.952e-10 0.617  0.583 - - e e b - i e b ** * ** - -
HM 5,55 19.66 3.508e-11 0.641  0.609 - - el bl il - el el ok * * * - -
LM 1.3 5,55 24.51 6.869e-13 0.69 0.662 - - el el il - w el bl ok - * -
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Appendix 5. Variable coefficients, eigenvalues and % of vareaexplained by the
first three principle components (PC1-PC3) perfambased on 10 skull
measurements oM. surifer specimens. The uppercase asterisks (*) stresges th

variables that contributed the greatest percentsfggariation on each principle

component (PC).
Variable PC1 PC2 PC3

GSL -13.3272* 1.3170 -0.5896

LR -6.8108* -3.7940* -0.9421

1B -1.3966 0.7156 1.2009

LBP -1.2536 2.4673* -2.3138*
PPL -5.9232* 1.6719 2.0730*

BAM -2.1824 -1.8159 0.8147

BIF -1.5126 -0.2564 1.0755
LM®? -0.7634 -1.0549 -0.2112
BM* -0.0184 -0.5575 -0.1236

LM 5 -0.4947 -1.0925 -0.0450
Eigenvalue 270.485 31.504 14.211
% of Variance 78.424 9.134 4.120
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Appendix 6. Eigenvectors, eigenvalues and % of variance exglaby the first three
principle components (PC1-PC3) performed based @kull measurements dR.
tanezumi specimens. The uppercase asterisks (*) on thenwg#ors stresses the

variables that contributed the greatest percentsfggariation on each principle

component (PC).

Variable PC1 PC2 PC3
GSL -17.1603* -1.7005 -0.3126
LR -6.5693 -2.2165* 0.1941
LN -7.2784 -1.8255 2.3238*
ZB -8.4880 -0.0039 -2.8216*
PPL -6.6544 0.2531 -1.7550
PL -10.3272* 0.6634 0.7511
LM -11.8881* 3.3534* 1.1827
HM -8.8297 0.9808 0.1118
Eigenvalue 832.877 23.849 18.552
% of Variance 90.107 2.580 2.007
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APPENDI X 7. Cytochromeb gene nucleotide sequences for bttianezumi (RT) andM. surifer (MS) analyzed in chapter 4. Showing
both the names from BOLD and the abbreviation uisellis study are given in brackets.

>RTSEA034|UP110823.38|Maxomys surifer|CYTB (MS Skbril)

GAAACTTTGGCTCTCTCCTAGGAGTATGCCTAATTATTCAAATTATTACAGGCCTATTCCTAGCAATACACTATTCATCCGACACCATAACAGCATTCTCATCAGTAACTCATATCTGCCGA
GACGTAAATTACGGCTGACTAATCCGATATATACATGCAAATGGAGCCTCAATATTTTTCATCTGCTTATTTCTACATGTAGGACGAGGCATATATTATGGATCCTATACTTTTATAGAAAC
CTGAAACATTGGAGTCATCCTCCTATTTGCAGTTATAGCAACCGCATTCARGGCTACGTACTCCCATGAGGACAAATATCGTTCTGAGGTGCAACAGTAATACAAATCTTTTATCAGCTA
TTCCATATATCGGAACTACCCTAGTCGAATGAATCTGAGGCGGCTTCTCAGAGATAAAGCTACCCTAACACGATTTTTCGCATTCCACTTCATCCTTCCATTCATCATCGCAGCCCTCGCA
ATTGTCCACCTCTTATTTCTTCACGAAACAGGCTCCAACAATCCCACAGGCTAGACTCAGACGCAGACAAAATCCCTTTCCACCCTTATTACACTATTAAAGACCTCCTAGGAATCTTCAT
CCTAATTCTCTTCCTAATAACTTTAGTCTTATTCTTTCCAGACCTATTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCTAAACACACCACCCCACATAAACCA

>RTSEA035-13|UP110823.37|Maxomys surifer| CYTB (MBigkhla2)

GAAACTTTGGCTCTCTCCTAGGAGTATGCCTAATTATTCAAATTATTACAGGCCTATTCCTAGCAATACACTATACATCCGACACTATAACAGCATTCTCATCAGTAACTCATATCTGCCGA
GACGTAAATTACGGCTGACTAATCCGATATATACATGCAAATGGAGCCTCAATATTTTTCATCTGCTTATTTCTACATGTAGGACGAGGCATATATTATGGATCCTATACTTTTATAGAAAC

CTGAAACATTGGAGTCATCCTCCTATTTGCAGTTATAGCAACCGCATTCARGGCTACGTACTCCCATGAGGACAAATATCGTTCTGAGGTGCAACAGTAATACAAATCTTTTATCAGCTA
TTCCATATATCGGAACTACCCTAGTCGAATGAATCTGAGGCGGCTTCTCAGAGATAAAGCTACCCTAACACGATTTTTCGCATTCCACTTCATCCTTCCATTCATCATCGCAGCCCTCGCA
ATTGTCCACCTCTTATTCCTTCACGAAACAGGCTCCAACAATCCCACAGGCTAGACTCAGACGCAGACAAAATCCCTTTCCACCCTTATTACACTATTAAAGACCTCCTAGGAATCTTCAT
CCTAATTCTCTTCCTAATAACTTTAGTCTTATTCTTTCCAGACCTGTTAGRAGACCCAGACAACTACACCCCCGCAAATCCCCTAAACACACCACCCCACATAAA

>RTSEA036-13|UP110823.40|Maxomys surifer| CYTB (MBigkhla3)
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ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGACTCTCCTAGGAGTATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACACTATACATCCGACACTATAACAGCATTCTCATCAGTAACTCATATCTGCCGAGACGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGAGCCTCCATATTTTTCATCTGCTTATTTCTACATGTAGGACGAGGCATATATTATGGATCCTATACTTTTATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCAG
TTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCGTTCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATTCCATATATCGGAACTACCCTAGTCGAATGA
ATCTGAGGCGGCTTCTCAGTAGATAAAGCTACCCTAACACGATTTTTCGCATCCACTTCATCCTTCCATTCATCATCGCAGCCCTCGCAATTGTCCACCTOTATTCCTTCACGAAACAGGC
TCCAACAATCCCACAGGCCTAGACTCAGACGCAGACAAAATCCCTTTCCACCTTATTACACTATTAAAGACCTCCTAGGAATCTTCATCCTAATTCTCTTCCTAATAACTTTAGTCTTATTC
TTTCCAGACCTGTTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCTAACACACCACCCCACATTAAACCAGAATGATATTTCCTATTTGCCTATGCTATTCTACGTTCCATTCCAAA
TAAACTAGGAGGAGTCGTAGCCTTAGTCCTATCTATCCTAATCCTAGCCTTCTACCATTCCTCCACACATCAAAACAACGAAGCCTCACCTTCCGCCCAATACCCAAATCCTCTACTGAA
TCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGTABACATCCATTCATTATCATCGGACAACTAGCATCCATCAGCTACTTCTCAATTATCCTCATCCTCATACCC
CTCTCAGGAATGATCGAAGACAAAATACTAAAATGAAAT

>RTSEA037-13|UP110823.36|Maxomys surifer| CYTB (MBigkhla4)

ATGACAAACATCCGAAAAACCCACCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCTACCCCATCTAACATCTCATCATGATGAAACTTTGGACTCTCCTAGGAGTATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACACTATACATCCGACACTATAACAGCATTCTCATCAGTAACTCATATCTGCCGAGACGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGAGCCTCCATATTTTTCATCTGCTTATTCCTACATGTAGSACGAGGCATATATTATGGATCCTATACTTTTATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCAG
TTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCGTTCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATTCCATATATCGGAACTACCCTAGTCGAATGA
ATCTGAGGCGGCTTCTCAGTAGATAAAGCTACCCTAACACGATTTTTCGCATCCACTTCATCCTTCCATTCATCATCGCAGCCCTCGCAATTGTCCACCTOATTTCTTCACGAAACAGGC
TCCAACAATCCCACAGGCCTAGACTCAGACGCAGACAAAATCCCTTTCCACCTTATTACACTATTAAAGACCTCCTAGGAATCTTCATCCTAATTCTCTTACTAATAACTTTAGTCTTATTC
TTTCCAGACCTGTTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCTAACACACCACCCCACATTAAACCAGAATGATATTTCCTATTTGCCTATGCTATTCTACGTTCCATTCCAAA
TAAACTAGGAGGAGTCGTAGCCTTAGTCCTATCTATCCTAATCCTAGCCTTCTACCATTCCTCCACACATCAAAACAACGAAGCCTCACCTTCCGCCCAATACCCAAATCCTCTACTGAA
TCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGTABACATCCATTCATTATCATCGGACAACTAGCATCCATCAGCTACTTCTCAATCATCCTCATCCTCATACCC
CTCTCAGGAATGATCGAAGACAAAATACTAAAATGAAAT

>RTSEA039-13|1C120215.8|Maxomys surifer|CYTB (MSMR)

GAAACTTTGGCTCTCTCTTAGGCGTATGCCTAATTATCCAAATTATTACAGSCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGA
GACGTAAATTACGGCTGACTAATCCGATATATACATGCAAATGGAGCCTCTATATTCTTCATCTGCCTATTCTTACATGTAGGACGAGGCATATACTATGGAICCTATACTTTCATAGAAAC
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CTGAAACATTGGGGTCATCCTCCTATTTGCAGTTATAGCAACCGCATTCARGGCTACGTACTCCCATGAGGACAAATATCATTCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTA
TTCCATATATCGGAACCACCCTAGTCGAATGAATCTGAGGCGGCTTCTCAGAGATAAAGCTACCCTAACACGATTTTTCGCATTCCACTTCATCCTTCCATTTATCATCGCAGCCCTCGCA
ATTGTTCACCTCTTATTTCTTCACGAAACAGGCTCCAACAATCCTACAGGCTAGACTCAGACGCAGACAAAATCCCCTTCCACCCTTACTACACTATCAAAGACCTCCTAGGAGTCTTCAT
CCTAATTCTCTTCCTAATGACTTTAGTCCTATTCTTCCCAGACCTACTAGBGACCCAGACAACTACACCCCCGCAAATCCCCTAAACACACCACCCCACATA

>RTSEA040-13|1C120319.11|Maxomys surifer|CYTB (M&\R2)

ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGACTCTCTTAGGCGTATGCCT
AATTATCCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGACGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGAGCCTCTATATTCTTCATCTGCCTATTCTTACATGTAGSACGAGGCATATACTATGGATCCTATACTTTCATAGAAACCTGAAACATTGGGGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCA TCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATTCCATATATCGGAACCACCCTAGTCGAATG
AATCTGAGGCGGCTTCTCAGTAGATAAAGCTACCCTAACACGATTTTTCGATTCCACTTCATCCTTCCATTTATCATCGCAGCCCTCGCAATTGTTCACCTTTATTTCTTCACGAAACAGG
CTCCAACAATCCTACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCCRECCTTACTACACTATCAAAGACCTCCTAGGAGTCTTCATCCTAATTCTCTTCCTAATGACTTTAGTCCTATT
CTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCAAACACACCACCCCACATTAAACCAGAATGATACTTCCTATTTGCCTACGCTATTCTACGTTCCATTCCAA
ACAAACTAGGAGGAGTCGTAGCCTTAGTCTTATCTATCCTAATCCTAGCCTCCTACCATTCCTCCATACATCAAAACAACGAAGCCTCACCTTCCGCCCAACACTCAAATCCTCTACTGA
ATCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGTAAACATCCATTCATTATCATCGGCCAACTAGCATCCATCAGCTACTTCTCATTATCCTCATCCTCATACC
CCTCTCAGGAATGATCGAAGACAAAATACTAAAATGAAAT

>RTSEA041-13|IC120319.4|Maxomys surifer|CYTB (MSafd1)

GAAACTTTGGCTCTCTCTTAGGCGTATGCCTAATTATTCAAATTATTACAGSGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGA
GACGTAAATTACGGCTGACTAATCCGATATATACATGCAAATGGAGCCTCAATATTCTTCATCTGCCTATTCTTACATGTAGGACGAGGCATATACTATGGATCCTATACTTTCATAGAAAC
CTGAAACATTGGAGTCATCCTCCTATTTGCAGTTATAGCAACCGCATTCARGGCTACGTACTCCCATGAGGACAAATATCATTCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTA
TCCCATATATCGGAACCACCCTAGTCGAATGAATCTGAGGCGGCTTCTCABAGATAAAGCTACCCTAACACGATTTTTCGCATTCCACTTTATCCTTCCATTTATCATCGCAGCCCTCGCA
ATTGTTCACCTCTTATTTCTTCACGAAACAGGCTCCAACAATCCTACAGGECTAGACTCAGACGCAGACAAAATCCCCTTCCACCCTTACTACACTATCAAMGACCTCCTAGGAGTCTTCAT
CCTAATTCTCTTCCTAATGACTTTAGTCCTATTCTTCCCAGACCTACTAGBGACCCAGACAACTACACCCCCGCAAATCCCCTAAACACACCACCCCACATAAACCA
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>RTSEA042-13|1C120319.3|Maxomys surifer| CYTB (MSafd2)

ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGACTCTCTTAGGCGTATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGACGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGAGCCTCCATATTCTTCATCTGCCTATTCTTACATGTAGACGAGGCATATACTATGGATCCTATACTTTCATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCA TCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATCCCATATATCGGAACCACCCTAGTCGAAT
GAATCTGAGGCGGCTTCTCAGTAGATAAAGCTACCCTAACACGATTTTTCEATTCCACTTTATCCTTCCATTTATCATCGCAGCCCTCGCAATTGTTCACTCTTATTTCTTCACGAAACAG
GCTCCAACAATCCTACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCBCCCTTACTACACTATCAAAGACCTCCTAGGAGTCTTCATCCTAATTCTCTTCCTAATGACTTTAGTCCTA
TTCTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCTAAACACACCACCCCACATTAAACCAGAATGATACTTCCTATTTGCCTACGCTATTCTACGTTCCATTCC
AAACAAACTAGGAGGAGTCGTAGCCTTAGTCTTATCTATCCTAATCCTAGQCTTCCTACCATTCCTCCATACATCAAAACAACGAAGCCTCACCTTCCGCCBATCACTCAAATCCTCTACT
GAATCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGAGAACATCCATTCATTATCATCGGCCAACTAGCATCCATCAGCTACTTCTCAATTATCCTCATCCTCATA
CCCCTCTCAGGAATGATCGAAGACAAAATACTAAAATGAAAT

>RTSEA043-13|1C120318.4|Maxomys surifer|CYTB (MSafd3)

ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGACTCTCTTAGGCGTATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGACGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGAGCCTCCATATTCTTCATCTGCCTATTCTTACATGTAGACGAGGCATATACTATGGATCCTATACTTTCATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCAITCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATCCCATATATCGGAACCACCCTAGTCGAAT
GAATCTGAGGCGGCTTCTCAGTAGATAAAGCTACCCTAACACGATTTTTCEATTCCACTTTATCCTTCCATTTATCATCGCAGCCCTCGCAATTGTTCACTCTTATTTCTTCACGAAACAG
GCTCCAACAATCCTACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCBCCCTTACTACACTATCAAAGACCTCCTAGGAGTCTTCATCCTAATTCTCTCCTAATGACTTTAGTCCTA
TTCTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCTAAACACACCACCCCACATTAAACCAGAATGATACTTCCTATTTGCCTACGCTATTCTACGTTCCATTCC
AAACAAACTAGGAGGAGTCGTAGCCTTAGTCTTATCTATCCTAATCCTAGCCTTCCTACCATTCCTCCATACATCAAAACAACGAAGCCTCACCTTCCGCCBATCACTCAAATCCTCTACT
GAATCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGAGAACATCCATTCATTATCATCGGCCAACTAGCATCCATCAGCTACTTCTCAATTATCCTCATCCTCATA
CCCCTCTCAGGAATGATCGAAGACAAAATACTAAAATGAAAT
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>RTSEA044-13|1C120320.9|Maxomys surifer|CYTB (MSafd4)

ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGACTCTCTTAGGCGTATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGA CACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGACGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGAGCCTCCATATTCTTCATCTGCCTATTCTTACATGTAGACGAGGCATATACTATGGATCCTATACTTTCATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCAITCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATCCCATATATCGGAACCACCCTAGTCGAAT
GAATCTGAGGCGGCTTCTCAGTAGATAAAGCTACCCTAACACGATTTTTCEATTCCACTTTATCCTTCCATTTATCATCGCAGCCCTCGCAATTGTTCACTCTTATTTCTTCACGAAACAG
GCTCCAACAATCCTACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCBCCCTTACTACACTATCAAAGACCTCCTAGGAGTCTTCATCCTAATTCTCTCCTAATGACTTTAGTCCTA
TTCTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCTAAACACACCACCCCACATTAAACCAGAATGATACTTCCTATTTGCCTACGCTATTCTACGTTCCATTCC
AAACAAACTAGGAGGAGTCGTAGCCTTAGTCTTATCTATCCTAATCCTAGCCTTCCTACCATTCCTCCATACATCAAAACAACGAAGCCTCACCTTCCGCCBATCACTCAAATCCTCTACT
GAATCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGAGAACATCCATTCATTATCATCGGCCAACTAGCATCCATCAGCTACTTCTCAATTATCCTCATCCTCATA
CCCCTCTCAGGAATGATCGAAGACAAAATACTAAAATGAAAT

>RTSEA045-13|IC120319.9|Maxomys surifer|CYTB (MSafgd5)

GAAACTTTGGCTCTCTCTTAGGCGTATGCCTAATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGA
GACGTAAATTACGGCTGACTAATCCGATATATACATGCAAATGGAGCCTCATATTCTTCATCTGCCTATTCTTACATGTAGGACGAGGCATATACTATGGAICCTATACTTTCATAGAAAC
CTGAAACATTGGAGTCATCCTCCTATTTGCAGTTATAGCAACCGCATTCARGGCTACGTACTCCCATGAGGACAAATATCATTCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTA
TCCCATATATCGGAACCACCCTAGTCGAATGAATCTGAGGCGGCTTCTCABAGATAAAGCTACCCTAACACGATTTTTCGCATTCCACTTTATCCTTCCATTITATCATCGCAGCCCTCGCA
ATTGTTCACCTCTTATTTCTTCACGAAACAGGCTCCAACAATCCTACAGGECTAGACTCAGACGCAGACAAAATCCCCTTCCACCCTTACTACACTATCAAMGACCTCCTAGGAGTCTTCAT
CCTAATTCTCTTCCTAATGACTTTAGTCCTATTCTTCCCAGACCTACTAGBGACCCAGACAACTACACCCCCGCAAATCCCCTAAACACACCACCCCACATAAACCA

>RTSEA046-13|1C130105.10|Maxomys surifer|CYTB (M&utaol)

GAAACTTTGGCTCTCTCTTAGGCATATGCCTAATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGA
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GATGTAAATTACGGCTGACTAATCCGATATATACATGCAAATGGGGCCTCATATTTTTCATCTGCTTGTTCTTACATGTAGGACGAGGCATATACTATGGATCCTATACCTTCATAGAAAC

CTGAAACATTGGAGTCATCCTCCTATTTGCAGTTATAGCAACCGCATTCARGGCTACGTACTCCCATGAGGACAAATATCATTCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTA
TTCCATATATCGGAACCACCCTAGTCGAATGAATCTGAGGCGGCTTCTCAGAGATAAAGCCACCCTAACACGATTTTTCGCATTCCACTTCATCCTTCCATTATCATCGCAGCCCTCGCA
ATTGTTCACCTCTTATTTCTTCACGAAACAGGCTCCAACAATCCCACAGGCTAGACTCAGACGCAGACAAAATCCCCTTCCACCCTTATTACACTATCAAAGACCTCCTAGGAATCTTCAT
CCTAATTCTCTTCCTAATGACTTTAGTCCTATTCTTCCCAGACCTACTAGBGACCCAGACAACTACACCCCCGCAAATCCCCTAAACACACCACCCCACATA

>RTSEA047-13|IC130106.3|Maxomys surifer|CYTB (MSuao2)

ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGAOCTCTCTTAGGCATATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGATGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGGGCCTCCATATTTTTCATCTGCTTGTTCTTACATGTAGACGAGGCATATACTATGGATCCTATACCTTCATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCAITCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATTCCATATATCGGAACCACCCTAGTCGAATG
AATCTGAGGCGGCTTCTCAGTAGATAAAGCCACCCTAACACGATTTTTCGBTTCCACTTCATCCTTCCATTTATCATCGCAGCCCTCGCAATTGTTCACCTCTTATTTCTTCACGAAACAGG
CTCCAACAATCCCACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCCRECCTTATTACACTATCAAAGACCTCCTAGGAATCTTCATCCTAATTCTCTICCTAATGACTTTAGTCCTATT
CTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCAAACACACCACCCCACATTAAACCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGTTCCATTCCAA
ACAAACTAGGAGGAGTAGTAGCCTTAGTCTTATCCATCCTAATCCTAGCCTCCTACCATTTCTCCACACATCAAAACAACGAAGCCTCACCTTCCGCCCAACACCCAAATCCTCTACTGA
ATCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGTASAACATCCATTCATTATCATCGGACAACTAGCATCCATCAG

>RTSEA048-13|IC130113.5|Maxomys surifer|CYTB (MSuao3)

ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGACTCTCTTAGGCATATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGATGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGGGCCTCCATATTTTTCATCTGCTTGTTCTTACATGTAGACGAGGCATATACTATGGATCCTATACCTTCATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCA TCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATTCCATATATCGGAACCACCCTAGTCGAATG
AATCTGAGGCGGCTTCTCAGTAGATAAAGCCACCCTAACACGATTTTTCGBTTCCACTTCATCCTTCCATTTATCATCGCAGCCCTCGCAATTGTTCACCCTTATTTCTTCACGAAACAGG
CTCCAACAATCCCACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCCRCCTTATTACACTATCAAAGACCTCCTAGGAATCTTCATCCTAATTCTCTICCTAATGACTTTAGTCCTATT
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CTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCAAACACACCACCCCACATTAAACCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGTTCCATTCCAA
ACAAACTAGGAGGAGTCGTAGCCTTAGTCTTATCCATCCTAATCCTAGCCTCCTACCATTTCTCCACACATCAAAACAACGAAGCCTCACCTTCCGCCCAACACCCAAATCCTCTACTGA
ATCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGTASAACATCCATTCATTATCATCGGACAACTAGCATCCATCAGCTACTTCTCAMATTATCCTCATCCTCATACC
CCTCTCAGGAATAATCGAAGACAAAATACTAAAATGAAAT

>RTSEA049-13|IC130112.6|Maxomys surifer| CYTB (MSutao4)

ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGACTCTCTTAGGCATATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGATGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGGGCCTCCATATTTTTCATCTGCTTGTTCTTACATGTAGACGAGGCATATACTATGGATCCTATACCTTCATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCA TCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATTCCATATATCGGAACCACCCTAGTCGAATG
AATCTGAGGCGGCTTCTCAGTAGATAAAGCCACCCTAACACGATTTTTCGBTTCCACTTCATCCTTCCATTTATCATCGCAGCCCTCGCAATTGTTCACCCTTATTTCTTCACGAAACAGG
CTCCAACAATCCCACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCCRCCTTATTACACTATCAAAGACCTCCTAGGAATCTTCATCCTAATTCTCTICCTAATGACTTTAGTCCTATT
CTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCAAACACACCACCCCACATTAAACCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGTTCCATTCCAA
ACAAACTAGGAGGAGTCGTAGCCTTAGTCTTATCCATCCTAATCCTAGCCTCCTACCATTTCTCCACACATCAAAACAACGAAGTCTCACCTTCCGCCCAACACCCAAATCCTCTACTGA
ATCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGTAAACATCCATTCATTATCATCGGACAACTAGCATCCATCAGCTACTTCTCATTATCCTCATCCTCATACC
CCTCTCAGGAATAATCGAAGACAAAATACTAAAATGAAAT

>RTSEA050-13|IC130106.2|Maxomys surifer| CYTB (MSutao5)

GAAACTTTGGCTCTCTCTTAGGCATATGCCTAATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGA
GATGTAAATTACGGCTGACTAATCCGATATATACATGCAAATGGGGCCTCAATATTTTTCATCTGCTTGTTCTTACATGTAGGACGAGGCATATACTATGGAICCTATACCTTCATAGAAAC
CTGAAACATTGGAGTCATCCTCCTATTTGCAGTTATAGCAACCGCATTCARGGCTACGTACTCCCATGAGGACAAATATCATTCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTA
TTCCATATATCGGAACCACCCTAGTCGAATGAATCTGAGGCGGCTTCTCAGAGATAAAGCCACCCTAACACGATTTTTCGCATTCCACTTCATCCTTCCATTTATCATCGCAGCCCTCGCA
ATTGTTCACCTCTTATTTCTTCACGAAACAGGCTCCAACAATCCCACAGGCTAGACTCAGACGCAGACAAAATCCCCTTCCACCCTTATTACACTATCAAAGACCTCCTAGGAATCTTCAT
CCTAATTCTCTTCCTAATGACTTTAGTCCTATTCTTCCCAGACCTACTAGBGACCCAGACAACTACACCCCCGCAAATCCCCTAAACACACCACCCCACATA
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>RTSEA052-13|IC130114.7|Maxomys surifer| CYTB (MSutao6)

ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTCCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGCCTCTCTTAGGCATATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGA CACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGATGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGGGCCTCCATATTTTTCATCTGCTTGTTCTTACATGTAGACGAGGCATATACTATGGATCCTATACCTTCATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCAITCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATTCCATATATCGGAACCACCCTAGTCGAATG
AATCTGAGGCGGCTTCTCAGTAGATAAAGCCACCCTAACACGATTTTTCGBTTCCACTTCATCCTTCCATTTATCATCGCAGCCCTCGCAATTGTTCACCCTTATTTCTTCACGAAACAGG
CTCCAACAATCCCACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCCECCTTATTACACTATCAAAGACCTCCTAGGAATCTTCATCCTAATTCTCTICCTAATGACTTTAGTCCTATT
CTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCAAACACACCACCCCACATTAAACCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGTTCCATTCCAA
ACAAACTAGGAGGAGTCGTAGCCTTAGTCTTATCCATCCTAATCCTAGCCTCCTACCATTTCTCCATACATCAAAACAACGAAGCCTCACCTTCCGCCCAACACCCAAATCCTCTACTGA
ATCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGTASAACATCCATTCATTATCATCGGACAACTAGCATCCATCAGCTACTTCTCATTATCCTCATCCTCATACC
CCTCTCAGGAATAATCGAAGACAAAATACTAAAATGAAAT

>RTSEA053-13|IC130114.8|Maxomys surifer|CYTB (MSuao7)

ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGOCTCTCTTAGGCATATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGATGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGGGCCTCCATATTTTTCATCTGCTTGTTCTTACATGTAGACGAGGCATATACTATGGATCCTATACCTTCATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCAI TCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATTCCATATATCGGAACCACCCTAGTCGAATG
AATCTGAGGCGGCTTCTCAGTAGATAAAGCCACCCTAACACGATTTTTCGBTTCCACTTCATCCTTCCATTTATCATCGCAGCCCTCGCAATTGTTCACCETTATTTCTTCACGAAACAGG
CTCCAACAATCCCACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCCECCTTATTACACTATCAAAGACCTCCTAGGAATCTTCATCCTAATTCTCTICCTAATGACTTTAGTCCTATT
CTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCAAACACACCACCCCACATTAAACCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGTTCCATTCCAA
ACAAACTAGGAGGAGTCGTAGCCTTAGTCTTATCCATCATAATCCTAGCCTCCTACCATTTCTCCACACATCAAAACAACGAAGCCTCACCTTCCGCCCAACACCCAAATCCTCTACTGA
ATCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGTASAACATCCATTCATTATCATCGGACAACTAGCATCCATCAGCTACTTCTCAMATTATCCTCATCCTCATACC
CCTCTCAGGAATAATCGAAGACAAAATACTAAAATGAAAT

>RTSEA054-13|I1C130113.3|Maxomys surifer| CYTB (MSutao8)
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ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGACTCTCTTAGGCATATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGA CACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGATGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGGGCCTCCATATTTTTCATCTGCTTGTTCTTACATGTAGACGAGGCATATACTATGGATCCTATACCTTCATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCAITCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATTCCATATATCGGAACCACCCTAGTCGAATG
AATCTGAGGCGGCTTCTCAGTAGATAAAGCCACCCTAACACGATTTTTCGBTTCCACTTCATCCTTCCATTTATCATCGCAGCCCTCGCAATTGTTCACCTCTTATTTCTTCACGAAACAGG
CTCCAACAATCCCACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCCECCTTATTACACTATCAAAGACCTCCTAGGAATCTTCATCCTAATTCTCTICCTAATGACTTTAGTCCTATT
CTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCAAACACACCACCCCACATTAAACCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGTTCCATTCCAA
ACAAACTAGGAGGAGTCGTAGCCTTAGTCTTATCCATCCTAATCCTAGCCTCCTACCATTTCTCCACACATCAAAACAACGAAGCCTCACCTTCCGCCCAACACCCAAATCCTCTACTGA
ATCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGTASAACATCCATTCATTATCATCGGACAACTAGCATCCATCAGTTACTTCTCAATTATCCTCATCCTCATACC
CCTCTCAGGAATAATCGAAGACAAAATACTAAAATGAAAT

>RTSEA055-13|IC130109.1|Maxomys surifer| CYTB (MSutao9)

ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGACTCTCTTAGGCATATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGATGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGGGCCTCCATATTTTTCATCTGCTTGTTCTTACATGTAGACGAGGCATATACTATGGATCCTATACCTTCATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCA TCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATTCCATATATCGGAACCACCCTAGTCGAATG
AATCTGAGGCGGCTTCTCAGTAGATAAAGCCACCCTAACACGATTTTTCGBTTCCACTTCATCCTTCCATTTATCATCGCAGCCCTCGCAATTGTTCACCCTTATTTCTTCACGAAACAGG
CTCCAACAATCCCACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCCRCCTTATTACACTATCAAAGACCTCCTAGGAATCTTCATCCTAATTCTCTICCTAATGACTTTAGTCCTATT
CTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCAAACACACCACCCCACATTAAACCA

>RTSEA056-13|1C130110.4|Maxomys surifer|CYTB (MSufao10)

ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGOCTCTCTTAGGCATATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGATGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGGGCCTCCATATTTTTCATCTGCTTGTTCTTACATGTAGACGAGGCATATACTATGGATCCTATACCTTCATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCAITCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATTCCATATATCGGAACCACCCTAGTCGAATG
AATCTGAGGCGGCTTCTCAGTAGATAAAGCCACCCTAACACGATTTTTCGBTTCCACTTCATCCTTCCATTTATCATCGCAGCCCTCGCAATTGTTCACCTCTTATTTCTTCACGAAACAGG



147

CTCCAACAATCCCACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCCRCCTTATTACACTATCAAAGACCTCCTAGGAATCTTCATCCTAATTCTCTICCTAATGACTTTAGTCCTATT
CTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCAAACACACCACCCCACATTAAACCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGTTCCATTCCAA
ACAAACTAGGAGGAGTCGTAGCCTTAGTCTTATCCATCCTAATCCTAGCCTCCTACCATTTCTCCACACATCAAAACAACGAAGCCTCACCTTCCGCCCAACACCCAAATCCTCTACTGA
ATCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGTAAACATCCATTCATTATCATCGGACAACTAGCATCCATCAGCTACTTCTCATTATCCTCATCCTCATACC
CCTCTCAGGAATAATCGAAGACAAAATACTAAAATGAAAT

>RTSEA057-13|IC130109.4|Maxomys surifer|CYTB (MSukao11)

ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGAOCTCTCTTAGGCATATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGA CACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGATGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGGGCCTCCATATTTTTCATCTGCTTGTTCTTACATGTAGACGAGGCATATACTATGGATCCTATACCTTCATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCAITCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATTCCATATATCGGAACCACCCTAGTCGAATG
AATCTGAGGCGGCTTCTCAGTAGATAAAGCCACCCTAACACGATTTTTCGBTTCCACTTCATCCTTCCATTTATCATCACAGCCCTCGCAATTGTTCACCTTTATTTCTTCACGAAACAGG
CTCCAACAATCCCACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCCRECCTTATTACACTATCAAAGACCTCCTAGGAATCTTCATCCTAATTCTCTICCTAATGACTTTAGTCCTATT
CTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCAAACACACCACCCCACATTAAACCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGTTCCATTCCAA
ACAAACTAGGAGGAGTCGTAGCCTTAGTCTTATCCATCCTAATCCTAGCCTCCTACCATTTCTCCACACATCAAAACAACGAAGCCTCACCTTCCGCCCAACACCCAAATCCTCTACTGA
ATCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGTASAACATCCATTCATTATCATCGGACAACTAGCATCCATCAGCTACTTCTCAMATTATCCTCATCCTCATACC
CCTCTCAGGAATAATCGAAGACAAAATACTAAAATGAAAT

>RTSEA058-13|IC130105.8|Maxomys surifer|CYTB (MSukao12)

ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGACTCTCTTAGGCATATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGATGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGGGCCTCCATATTTTTCATCTGCTTGTTCTTACATGTAGACGAGGCATATACTATGGATCCTATACCTTCATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCA TCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATTCCATATATCGGAACCACCCTAGTCGAATG
AATCTGAGGCGGCTTCTCAGTAGATAAAGCCACCCTAACACGATTTTTCGBTTCCACTTCATCCTTCCATTTATCATCGCAGCCCTCGCAATTGTTCACCCTTATTTCTTCACGAAACAGG
CTCCAACAATCCCACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCCRCCTTATTACACTATCAAAGACCTCCTAGGAATCTTCATCCTAATTCTCTICCTAATGACTTTAGTCCTATT
CTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCAAACACACCACCCCACATTA
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>RTSEA059-13|IC130105.7|Maxomys surifer| CYTB (MSufaol3)

GAAACTTTGGCTCTCTCTTAGGCATATGCCTAATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGACACTATAACAGCATTCTCATCAGTAACACATATCTGCCGA
GATGTAAATTACGGCTGACTAATCCGATATATACATGCAAATGGGGCCTCAATATTTTTCATCTGCTTGTTCTTACATGTAGGACGAGGCATATACTATGGAICCTATACCTTCATAGAAAC
CTGAAACATTGGAGTCATCCTCCTATTTGCAGTTATAGCAACCGCATTCARGGCTACGTACTCCCATGAGGACAAATATCATTCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTA
TTCCATATATCGGAACCACCCTAGTCGAATGAATCTGAGGCGGCTTCTCAGAGATAAAGCCACCCTAACACGATTTTTCGCATTCCACTTCATCCTTCCATTTATCATCGCAGCCCTCGCA
ATTGTTCACCTCTTATTTCTTCACGAAACAGGCTCCAACAATCCCACAGGCTAGACTCAGACGCAGACAAAATCCCCTTCCACCCTTATTACACTATCAAAGACCTCCTAGGAATCTTCAT
CCTAATTCTCTTCCTAATGACTTTAGTCCTATTCTTCCCAGACCTACTAGBGACCCAGACAACTACACCCCCGCAAATCCCCTAAACACACCACCCCACATAAACCA

>RTSEA060-13|IC130105.11|Maxomys surifer|CYTB (M&taol4)

ATGACAAACATCCGAAAAACCCATCCCTTATTCAAAATCATCAACCACTCCTTCATTGACCTTCCCACCCCATCTAACATCTCATCATGATGAAACTTTGGAOCTCTCTTAGGCATATGCCT
AATTATTCAAATTATTACAGGCCTATTCCTAGCAATACATTACACATCCGA CACTATAACAGCATTCTCATCAGTAACACATATCTGCCGAGATGTAAATTACGGCTGACTAATCCGATATA
TACATGCAAATGGGGCCTCCATATTTTTCATCTGCTTGTTCTTACATGTAGACGAGGCATATACTATGGATCCTATACCTTCATAGAAACCTGAAACATTGGAGTCATCCTCCTATTTGCA
GTTATAGCAACCGCATTCATAGGCTACGTACTCCCATGAGGACAAATATCAITCTGAGGTGCAACAGTAATTACAAATCTTTTATCAGCTATTCCATATATCGGAACCACCCTAGTCGAATG
AATCTGAGGCGGCTTCTCAGTAGATAAAGCCACCCTAACACGATTTTTCGBTTCCACTTCATCCTTCCATTTATCATCGCAGCCCTCGCAATTGTTCACCTCTTATTTCTTCACGAAACAGG
CTCCAACAATCCCACAGGCCTAGACTCAGACGCAGACAAAATCCCCTTCCRECCTTATTACACTATCAAAGACCTCCTAGGAATCTTCATCCTAATTCTCTICCTAATGACTTTAGTCCTATT
CTTCCCAGACCTACTAGGAGACCCAGACAACTACACCCCCGCAAATCCCCAAACACACCACCCCACATTAAACCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGTTCCATTCCAA
ACAAACTAGGAGGAGTCGTAGCCTTAGTCTTATCCATCCTAATCCTAGCCTCCTACCATTCCTCCACACATCAAAACAACGAAGCCTCACCTTCCGCCCAACACCCAAATCCTCTACTGA
ATCCTAGTAGCTAACCTCCTCATCCTAACATGAATCGGAGGCCAACCAGTASAACATCCATTCATTATCATCGGACAACTAGCATCCATCAGCTACTTCTCAMATTATCCTCATCCTCATACC
CCTCTCAGGAATAATCGAAGACAAAATACTAAAATGAAAT

>RTSEA028-13|IC130112.3|Rattus tanezumi|CYTB (RiuE1)

ATGGCAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCACCCCATCCAACATCTCATCATGATGAAATTTTGGOCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
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TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTCE&ATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATBCCTCTTCCTCCACGAAACAG
GATCAAACAATCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTGATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATCAAGCCAGAATGATATTTCCTATTTGCCTAGCGCTATTCTACGCTCCATCCC
CAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAATATTCCGCCCAATCACCCAAACCCTATACT
GAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGAGGCCAACCAGIAGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>RTSEA029-13|I1C130110.1|Rattus tanezumi|CYTB (Rilutzen2)

ATGGCAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCACCCCATCCAACATCTCATCATGATGAAATTTTGGOCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCAITCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTC®&ATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATOCCTCTTCCTCCACGAAACAG
GATCAAACAATCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTGATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATCAAGCCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGCTCCATCCC
CAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAATATTCCGCCGAATCACCCAAACCCTATACT
GAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGGGGCCAACCAG@AGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>RTSEA030-13|I1C130114.2|Rattus tanezumi|CYTB (Rilutzen3)

ATGACAAACATCCGGAAATCACACCCCCTACTTAAAATCATTAATCACGCCTTCATCGACCTCCCCGCCCCATCCAACATCTCATCATGATGAAATTTTGGECTCTACTAGGAGTATGCCT
CATAATCCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGATGTAAACTACGGCTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTTGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCATTCTGAGGAGCCACAGTAATCACAAACCTATTATCAGCTATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTCE&ATTCCACTTCATCCTCCCATTCATCATCGCCGCCCTTGCAATTGTACATEBCCTCTTCCTCCACGAAACAG



150

GATCAAACAACCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCACCCATACTACACAATTAAAGACCTACTTGGAGTATTCATACTACTCCTATGTCTGATAACTCTAGTACT
ATTCTTTCCAGACTCACTAGGAGACCCAGACAATTACACACCTGCTAATCACTAAACACCCCACCACATATTAAGCCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGCTCTATCC
CCAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTTTAATCCTAGCCTTCCTACCATTCCTACATACCTCAAAACAACGTAGTCTAACATTCCGCCAATCACCCAAACCCTATAC
TGAATTCTAGTAGCCAACCTCTTCATTTTAACATGAATCGGAGGCCAACCAGTAGAACACCCATTTATTATCATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATA
CCAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>RTSEA031-13|IC130114.10|Rattus tanezumi|CYTB (RTuTao4)

ATGGCAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCACCCCATCCAACATCTCATCATGATGAAATTTTGGATCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTCE&ATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATBCCTCTTCCTCCACGAAACAG
GATCAAACAATCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTGATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATCAAGCCAGAATGATATTTCCTATTTGCCTAGCGCTATTCTACGCTCCATCCC
CAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAATATTCCGCCCAATCACCCAAACCCTATACT
GAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGGGGCCAACCAG@TAGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>RTSEA032-13IC130114.11|Rattus tanezumi|CYTB (RIUTa05)

GAAATTTTGGCTCTCTACTAGGAGTATGCCTCATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTCACCCACATCTGCCGA
GACGTAAACTACGGTTGATTAATCCGATACTTACATGCCAACGGAGCTTCATATTCTTTATCTGCTTATTCCTCCATGTAGGCCGAGGAATATACTACGGA CCTACACTTTCCTAGAAAC
ATGAAACATTGGAGTCGTCCTACTATTTGCAGTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATACAAACCTATTATCAGCC
ATTCCCTACATTGGTACCACCCTAGTCGAATGAATCTGAGGAGGCTTCTCSTAGACAAAGCAACCCTAACACGTTTTTTCGCATTCCACTTCATCCTCCCATCATTATCGCCGCCCTTGCA
ATTGTACATCTCCTCTTCCTCCACGAAACAGGATCAAACAATCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAA GACCTACTTGGAGTATTCAT
TCTACTCCTATGTCTGATAACTCTAGTATTATTCTTCCCAGACTTACTAGRAGACCCAGACAATTACACACCTGCTAACCCATTAAACACCCCACCACATATCAAGCCAGAATGATATTTCC
TATTTGCCTACGCTATTCTACGCTCCATCCCCAATAAACTAGGAGGAGTAGAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAA
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TATTCCGCCCAATCACCCAAACCCTATACTGAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGGGGCCAACCAGTAGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATC
AGTTACTTCTCAATTATCCTTATCCTAATACCAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>RTSEA033-13|IC130107.8|Rattus tanezumi|CYTB (Riuiza46)

ATGGCAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCACCCCATCCAACATCTCATCATGATGAAATTTTGGOCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCAITCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTC®&ATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATOCCTCTTCCTCCACGAAACAG
GATCAAACAATCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTGATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATCAAGCCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGCTCCATCCC
CAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAATATTCCGCCGAATCACCCAAACCCTATACT
GAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGAGGCCAACCAGIAGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>RTSEA023-13|IC130107.4|Rattus tanezumi|CYTB (Riluteen7)

ATGGCAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCACCCCATCCAACATCTCATCATGATGAAATTTTGGATCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTCEATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATBCCTCTTCCTCCACGAAACAG
GATCAAACAATCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTGATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATCAAGCCAGAATGATATTTCCTATTTGCCTAGCGCTATTCTACGCTCCATCCC
CAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAATATTCCGCCCAATCACCCAAACCCTATACT
GAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGAGGCCAACCAGIAGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC
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>RTSEA002-13|UP100808.2|Rattus tanezumi|CYTB (Rangy

ATGACAAACATTCGGAAATCACACCCCCTACTAAAAATCATTAACCACTCCTTCATTGATCTTCCAGCCCCATCCAACATCTCATCATGATGAAATTTTGGA CTCTTCTAGGAGTATGCCT
TATAGTTCAAATTATCACAGGCCTATTCCTAGCAATACATTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTA GGATGACTAATCCGATACT
TACATGCCAATGGAGCCTCAATATTCTTTATCTGTTTGTTCCTCCATGTAGCCGAGGGATATACTACGGATCCTACACCTTTTTAGAAACATGAAACATTGGAGTTGTCCTATTATTTGCAG
TCATAGCAACCGCATTCATAGGTTATGTACTTCCATGAGGACAAATATCATTCTGGGGGGCCACAGTAATCACAAACCTATTATCAGCTATTCCCTATATT@GCACCACCCTAGTCGAATGA
ATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTTGCATCCACTTCATCCTCCCATTTATCATCGCCGCCCTTGCAATTGTACATCTCTCTTCCTCCACGAAACAGGA
TCAAACAACCCCACAGGACTAAACTCTGACGCAGACAAAATCCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATATTACTCCTATTTCTAATAACTCTAGTATTATT
TTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCACRAATACCCCACCACATATTAAGCCAGAATGATACTTCCTATTTGCCTACGCTATTCTACGCTCCATCCCTA
ACAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCTTAGCCTITCTACCATTCTTACATACCTCAAAACAACGCAGTCTAACATTCCGCCCAATCACCCAAACTCTATACTGA
ATTCTAGTAGCCAACCTCTTCATCTTAACATGAATTGGAGGCCAACCAGTAGAACACCCATTTATTATTATTGGCCAACTAGCATCTATCAGTTACTTCTCGATTATCCTTATTCTAATACCA
ATTTCCGGAATCATTGAAGACAAAATACTAAAATGAAAC

>RTSEA003-13|UP100723.3|Rattus tanezumi|CYTB (Riig&bla)

ATGACAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCACCCCATCCAACATCTCATCATGATGAAATTTTGGECTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTCE®&ATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATOCCTCTTCCTCCACGAAACAG
GATCAAACAATCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTGATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATCAAGCCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGCTCCATCCC
CAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAATATTCCGCCAATCACCCAAACCCTATACT
GAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGGGGCCAACCAG@AGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>RTSEA004-13|I1C120317.16|Rattus tanezumi|CYTB (RIh¢l)
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ATGGCAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCACCCCATCCAACATCTCATCATGATGAAATTTTGGATCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTCE&ATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATBCCTCTTCCTCCACGAAACAG
GATCAAACAATCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTGATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATCAAGCCAGAATGATATTTCCTATTTGCCTAGCGCTATTCTACGCTCCATCCC
CAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAATATTCCGCCCAATCACCCAAACCCTATACT
GAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGGGGCCAACCAG@AGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>RTSEA005-13|I1C120317.14|Rattus tanezumi|CYTB (RIhgy2)

ATGGCAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCACCCCATCCAACATCTCATCATGATGAAATTTTGGOCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCAITCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTC®&ATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATOCCTCTTCCTCCACGAAACAG
GATCAAACAATCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTGATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATCAAGCCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGCTCCATCCC
CAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAATATTCCGCCGAATCACCCAAACCCTATACT
GAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGGGGCCAACCAG@AGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>RTSEA006-13|1C120317.19|Rattus tanezumi|CYTB (RIhg3)

ATGGCAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCACCCCATCCAACATCTCATCATGATGAAATTTTGGATCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
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GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCAITCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTC®&ATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATOCCTCTTCCTCCACGAAACAG
GATCAAACAATCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTGATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATCAAGCCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGCTCCATCCC
CAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAATATTCCGCCQAATCACCCAAACCCTATACT
GAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGGGGCCAACCAG@AGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>RTSEA007-13IC120318.2|Rattus tanezumi|CYTB (REfgl)

ATGACAAACATTCGGAAATCACACCCCCTACTCAAAATCATTAATCACTCCTTCATCGACCTTCCCGCCCCATCCAACATCTCATCATGATGAAATTTTGGECTCTACTGGGAGTATGCCT
CATAGTCCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCTGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTGAACTEGGCTGGCTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCCTATTCCTTCATGTAGACGAGGTATATACTACGGATCCTACACTTTCCTAGAAACATGAAATATTGGAGTCGTTCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATCCCCTATATIGGCACTACCCTAGTCGAAT
GAATCTGAGGAGGTTTCTCAGTAGACAAAGCAACCCTAACACGCTTTTTCE&ATTCCACTTCATCCTCCCATTCATCATCGCCGCCCTTGCAATCGTACATEBCCTCTTCCTCCATGAAACAG
GATCAAATAACCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATACTACTCCTATTTCTAATAACTCTAGTATTA
TTCTTCCCAGACCTACTAGGAGACCCAGACAATTACACACCTGCTAATCCATAAATACCCCACCACATATTAAGCCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGCTCAATCCC
CAATAAACTAGGAGGGGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTCCTACATACTTCAAAACAACGCAGTCTAACATTCCGCCAATCACCCAAACCCTATACT
GAATCCTAGTGGCCAATCTCTTCATTTTAACATGAATCGGAGGACAACCAG@AGAACATCCATTTATTATTATTGGCCAACTAGCATCCATCAGCTACTTCTCAATTATCCTTATTCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAT

>RTSEA008-13|IC120320.12|Rattus tanezumi|CYTB (RiEAg2)

ATGACAAACATTCGGAAATCACACCCCCTACTCAAAATCATTAATCACTCCTTCATCGACCTTCCCGCCCCATCCAACATCTCATCATGATGAAATTTTGGTCTCTACTGGGAGTATGCCT
CATAGTCCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCTGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTGAACTEGGCTGGCTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCCTATTCCTTCATGTAGACGAGGTATATACTACGGATCCTACACTTTCCTAGAAACATGAAATATTGGAGTCGTTCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCAITCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATCCCCTATATIGGCACTACCCTAGTCGAAT
GAATCTGAGGAGGTTTCTCAGTAGACAAAGCAACCCTAACACGCTTTTTCE&ATTCCACTTCATCCTCCCATTCATCATCGCCGCCCTTGCAATCGTACATICCTCTTCCTCCATGAAACAG
GATCAAATAACCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATACTACTCCTATTTCTAATAACTCTAGTATTA
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TTCTTCCCAGACCTACTAGGAGACCCAGACAATTACACACCTGCTAATCCATAAATACCCCACCACATATTAAGCCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGCTCAATCCC
CAATAAACTAGGAGGGGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTCCTACATACTTCAAAACAACGCAGTCTAACATTCCGCCAATCACCCAAACCCTATACT
GAATCCTAGTGGCCAATCTCTTCATTTTAACATGAATCGGAGGACAACCAG@AGAACATCCATTTATTATTATTGGCCAACTAGCATCCATCAGCTACTTCTCAATTATCCTTATTCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAT

>RTSEA009-13|IC120317.18|Rattus tanezumi|CYTB (RIarAg3)

ATGACAAACATTCGGAAATCACACCCCCTACTCAAAATCATTAATCACTCCTTCATCGACCTTCCCGCCCCATCCAACATCTCATCATGATGAAATTTTGGTCTCTACTGGGAGTATGCCT
CATAGTCCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCTGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTGAACTEGGCTGGCTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCCTATTCCTTCATGTAGACGAGGTATATACTACGGATCCTACACTTTCCTAGAAACATGAAATATTGGAGTCGTTCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCAITCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATCCCCTATATIGGCACTACCCTAGTCGAAT
GAATCTGAGGAGGTTTCTCAGTAGACAAAGCAACCCTAACACGCTTTTTCE®&ATTCCACTTCATCCTCCCATTCATCATCGCCGCCCTTGCAATCGTACATICCTCTTCCTCCATGAAACAG
GATCAAATAACCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATACTACTCCTATTTCTAATAACTCTAGTATTA
TTCTTCCCAGACCTACTAGGAGACCCAGACAATTACACACCTGCTAATCCATAAATACCCCACCACATATTAAACCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGCTCAATCCC
CAATAAACTAGGAGGGGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTCCTACATACTTCAAAACAACGCAGTCTAACATTCCGCC@AATCACCCAAACCCTATACT
GAATCCTAGTGGCCAATCTCTTCATTTTAACATGAATCGGAGGACAACCAG AGAACATCCATTTATTATTATTGGCCAACTAGCATCCATCAGCTACTTCTCAATTATCCTTATTCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAT

>RTSEA010-13|IC120320.11|Rattus tanezumi|CYTB (Riadg4)

ATGACAAACATTCGGAAATCACACCCCCTACTCAAAATCATTAATCACTCCTTCATCGACCTTCCCGCCCCATCCAACATCTCATCATGATGAAATTTTGGECTCTACTGGGAGTATGCCT
CATAGTCCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCTGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTGAACTEGGCTGGCTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCCTATTCCTTCATGTAGACGAGGTATATACTACGGATCCTACACTTTCCTAGAAACATGAAATATTGGAGTCGTTCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCAITCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATCCCCTATATIGGCACTACCCTAGTCGAAT
GAATCTGAGGAGGTTTCTCAGTAGACAAAGCAACCCTAACACGCTTTTTCE&ATTCCACTTCATCCTCCCATTCATCATCGCCGCCCTTGCAATCGTACATECCTCTTCCTCCATGAAACAG
GATCAAATAACCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATACTACTCCTATTTCTAATAACTCTAGTATTA
TTCTTCCCAGACCTACTAGGAGACCCAGACAATTACACACCTGCTAATCCATAAATACCCCACCACATATTAAGCCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGCTCAATCCC
CAATAAACTAGGAGGGGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGQCTTCCTACCATTCCTACATACTTCAAAACAACGCAGTCTAACATTCCGCC@AATCACCCAAACCCTATACT
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GAATCCTAGTGGCCAATCTCTTCATTTTAACATGAATCGGAGGACAACCAG@AGAACATCCATTTATTATTATTGGCCAACTAGCATCCATCAGCTACTTCTCAATTATCCTTATTCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAT

>RTSEA011-13|IC120317.1|Rattus tanezumi|CYTB (RBrAgb)

ATGACAAACATTCGGAAATCACACCCCCTACTCAAAATCATTAATCACTCCTTCATCGACCTTCCCGCCCCATCCAACATCTCATCATGATGAAATTTTGGTCTCTACTGGGAGTATGCCT
CATAGTCCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCTGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTGAACTEGGCTGGCTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCCTATTCCTTCATGTAGACGAGGTATATACTACGGATCCTACACTTTCCTAGAAACATGAAATATTGGAGTCGTTCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCAITCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATCCCCTATATIGGCACTACCCTAGTCGAAT
GAATCTGAGGAGGTTTCTCAGTAGACAAAGCAACCCTAACACGCTTTTTCE®&ATTCCACTTCATCCTCCCATTCATCATCGCCGCCCTTGCAATCGTACATICCTCTTCCTCCATGAAACAG
GATCAAATAACCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATACTACTCCTATTTCTAATAACTCTAGTATTA
TTCTTCCCAGACCTACTAGGAGACCCAGACAATTACACACCTGCTAATCCATAAATACCCCACCACATATTAAGCCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGCTCAATCCC
CAATAAACTAGGAGGGGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTCCTACATACTTCAAAACAACGCAGTCTAACATTCCGCCAATCACCCAAACCCTATACT
GAATCCTAGTGGCCAATCTCTTCATTTTAACATGAATCGGAGGACAACCAG AGAACATCCATTTATTATTATTGGCCAACTAGCATCCATCAGCTACTTCTCAATTATCCTTATTCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAT

>RTSEA012-13|IC120318.121|Rattus tanezumi|CYTB RRWwil)

ATGACAAACATTCGGAAATCACACCCCCTACTAAAAATCATTAACCACTCCTTCATTGATCTTCCAGCCCCATCCAACATCTCATCATGATGAAATTTTGGA CTCTTCTAGGAGTATGCCT
TATAATTCAAATTATCACAGGCCTATTCCTAGCAATACATTACACATCCGACACCTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGGTGACTAATCCGATACT
TACATGCCAATGGAGCCTCAATATTCTTTATCTGTTTATTCCTCCATGTAGCCGAGGGATATACTACGGATCCTACACCTTTTTAGAAACATGAAACATTGGAGTTGTCCTATTATTTGCAG
TCATAGCAACCGCATTCATAGGTTATGTACTTCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCTATCCCCTATATTGCACCACCCTAGTCGAATG
AATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTTGATTCCACTTCATCCTCCCATTTATCATCGCCGCCCTTGCAATTGTACATCCCTCTTCCTCCACGAAACAGG
ATCAAACAACCCCACAGGACTAAACTCTGACGCAGACAAAATCCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATATTACTCCTATTTCTGATAACTCTAGTATTAT
TTTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAATACCCCACCACATATTAAGCCAGAATGATACTTCCTATTTGCCTACGCTATCCTACGCTCCATCCCT
AACAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCTTAGCCTTTCTACCATTCTTACATACCTCAAAACAACGCAGTCTAACATTCCGCCCATCACCCAAACTCTATACTG
AATTCTAGTAGCCAACCTCTTCATCTTAACATGAATTGGAGGCCAACCAGTAGAACACCCATTTATTATTATTGGCCAACTAGCATCTATTAGTTATTTCTCGATTATCCTTATTCTAATACC
AATTTCCGGAATCATTGAAGACAAAATACTAAAATGAAAC
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>RTSEA013-13|IC120317.20|Rattus tanezumi|CYTB (RWR)

ATGACAAACATTCGGAAATCACACCCCCTACTAAAAATCATTAACCACTCCTTCATTGATCTTCCAGCCCCATCCAACATCTCATCATGATGAAATTTTGGA CTCTTCTAGGAGTATGCCT
TATAATTCAAATTATCACAGGCCTATTCCTAGCAATACATTACACATCCGACACCTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGGTGACTAATCCGATACT
TACATGCCAATGGAGCCTCAATATTCTTTATCTGTTTATTCCTCCATGTAGCCGAGGGATATACTACGGATCCTACACCTTTTTAGAAACATGAAACATTGGAGTTGTCCTATTATTTGCAG
TCATAGCAACCGCATTCATAGGTTATGTACTTCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCTATCCCCTATATTGCACCACCCTAGTCGAATG
AATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTTGATTCCACTTCATCCTCCCATTTATCATCGCCGCCCTTGCAATTGTACATCTCCTCTTCCTCCACGAAACAGG
ATCAAACAACCCCACAGGACTAAACTCTGACGCAGACAAAATCCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATATTACTCCTATTTCTGATAACTCTAGTATTAT
TTTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAATACCCCACCACATATTAAGCCAGAATGATACTTCCTATTTGCCTACGCTATCCTACGCTCCATCCCT
AACAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCTTAGCCTTTCTACCATTCTTACATACCTCAAAACAACGCAGTCTAACATTCCGCCCATCACCCAAACTCTATACTG
AATTCTAGTAGCCAACCTCTTCATCTTAACATGAATTGGAGGCCAACCAGTAGAACACCCATTTATTATTATTGGCCAACTAGCATCTATTAGTTATTTCTCGATTATCCTTATTCTAATACC
AATTTCCGGAATCATTGAAGACAAAATACTAAAATGAAAC

>RTSEA014-13(IC120318.10|Rattus tanezumi|CYTB (RWR)

ATGACAAACATTCGGAAATCACACCCCCTACTAAAAATCATTAACCACTCCTTCATTGATCTTCCAGCCCCATCCAACATCTCATCATGATGAAATTTTGGACTCTTCTAGGAGTATGCCT
TATAATTCAAATTATCACAGGCCTATTCCTAGCAATACATTACACATCCGACACCTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGGTGACTAATCCGATACT
TACATGCCAATGGAGCCTCAATATTCTTTATCTGTTTATTCCTCCATGTAGCCGAGGGATATACTACGGATCCTACACCTTTTTAGAAACATGAAACATTGGAGTTGTCCTATTATTTGCAG
TCATAGCAACCGCATTCATAGGTTATGTACTTCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCTATCCCCTATATTGCACCACCCTAGTCGAATG
AATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTTGATTCCACTTCATCCTCCCATTTATCATCGCCGCCCTTGCAATTGTACATCECTCTTCCTCCACGAAACAGG
ATCAAACAACCCCACAGGACTAAACTCTGACGCAGACAAAATCCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATATTACTCCTATTTCTGATAACTCTAGTATTAT
TTTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAATACCCCACCACATATTAAGCCAGAATGATACTTCCTATTTGCCTACGCTATCCTACGCTCCATCCCT
AACAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCTTAGCCTTTCTACCATTCTTACATACCTCAAAACAACGCAGTCTAACATTCCGCCCATCACCCAAACTCTATACTG
AATTCTAGTAGCCAACCTCTTCATCTTAACATGAATTGGAGGCCAACCAGTAGAACACCCATTTATTATTATTGGCCAACTAGCATCTATTAGTTATTTCTCGATTATCCTTATTCTAATACC
AATTTCCGGAATCATTGAAGACAAAATACTAAAATGAAAC

>RTSEA015-13|1C120318.12|Rattus tanezumi|CYTB (RWR)
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ATGACAAACATTCGGAAATCACACCCCCTACTAAAAATCATTAACCACTCCTTCATTGATCTTCCAGCCCCATCCAACATCTCATCATGATGAAATTTTGGACTCTTCTAGGAGTATGCCT
TATAATTCAAATTATCACAGGCCTATTCCTAGCAATACATTACACATCCGACACCTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGGTGACTAATCCGATACT
TACATGCCAATGGAGCCTCAATATTCTTTATCTGTTTATTCCTCCATGTAGCCGAGGGATATACTACGGATCCTACACCTTTTTAGAAACATGAAACATTGGAGTTGTCCTATTATTTGCAG
TCATAGCAACCGCATTCATAGGTTATGTACTTCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCTATCCCCTATATTGCACCACCCTAGTCGAATG
AATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTTGATTCCACTTCATCCTCCCATTTATCATCGCCGCCCTTGCAATTGTACATCTCCTCTTCCTCCACGAAACAGG
ATCAAACAACCCCACAGGACTAAACTCTGACGCAGACAAAATCCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATATTACTCCTATTTCTGATAACTCTAGTATTAT
TTTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAATACCCCACCACATATTAAGCCAGAATGATACTTCCTATTTGCCTACGCTATCCTACGCTCCATCCCT
AACAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCTTAGCCTTTCTACCATTCTTACATACCTCAAAACAACGCAGTCTAACATTCCGCCCATCACCCAAACTCTATACTG
AATTCTAGTAGCCAACCTCTTCATCTTAACATGAATTGGAGGCCAACCAGTAGAACACCCATTTATTATTATTGGCCAACTAGCATCTATTAGTTATTTCTCGATTATCCTTATTCTAATACC
AATTTCCGGAATCATTGAAGACAAAATACTAAAATGAAAC

>RTSEA016-13|1C120216.3|Rattus tanezumi|CYTB (RWiBRn

ATGACAAACATTCGGAAATCACACCCCCTACTAAAAATCATTAACCACTCCTTCATTGATCTTCCAGCCCCATCCAACATCTCATCATGATGAAATTTTGGACTCTTCTAGGAGTATGCCT
TATAATTCAAATTATCACAGGCCTATTCCTAGCAATACATTACACATCCGACACCTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGGTGACTAATCCGATACT
TACATGCCAATGGAGCCTCAATATTCTTTATCTGTTTATTCCTCCATGTAGCCGAGGGATATACTACGGATCCTACACCTTTTTAGAAACATGAAACATTGGAGTTGTCCTATTATTTGCAG
TCATAGCAACCGCATTCATAGGTTATGTACTTCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCTATCCCCTATATTGSCACCACCCTAGTCGAATG
AATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTTGATTCCACTTCATCCTCCCATTTATCATCGCCGCCCTTGCAATTGTACATCECTCTTCCTCCACGAAACAGG
ATCAAACAACCCCACAGGACTAAACTCTGACGCAGACAAAATCCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATATTACTCCTATTTCTGATAACTCTAGTATTAT
TTTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAATACCCCACCACATATTAAGCCAGAATGATACTTCCTATTTGCCTACGCTATCCTACGCTCCATCCCT
AACAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCTTAGCCITTCTACCATTCTTACATACCTCAAAACAACGCAGTCTAACATTCCGCCCAATCACCCAAACTCTATACTG
AATTCTAGTAGCCAACCTCTTCATCTTAACATGAATTGGAGGCCAACCAGTAGAACACCCATTTATTATTATTGGCCAACTAGCATCTATTAGTTATTTCTCGATTATCCTTATTCTAATACC
AATTTCCGGAATCATTGAAGACAAAATACTAAAATGAAAC

>RTSEA017-13|1C120213.14|Rattus tanezumi|CYTB (RiToBgl)

ATGACAAACATTCGGAAATCACACCCCCTACTAAAAATCATTAACCACTCCTTCATTGATCTTCCAGCCCCATCCAACATCTCATCATGATGAAATTTTGGA CTCTTCTAGGAGTATGCCT
TATAATTCAAATTATCACAGGCCTATTCCTAGCAATACATTACACATCCGACACCTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGGTGACTAATCCGATACT
TACATGCCAATGGAGCCTCAATATTCTTTATCTGTTTATTCCTCCATGTAGCCGAGGGATATACTACGGATCCTACACCTTTTTAGAAACATGAAACATTGGAGTTGTCCTATTATTTGCAG
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TCATAGCAACCGCATTCATAGGTTATGTACTTCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCTATCCCCTATATTGSCACCACCCTAGTCGAATG
AATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTTGATTCCACTTCATCCTCCCATTTATCATCGCCGCCCTTGCAATTGTACATCECTCTTCCTCCACGAAACAGG
ATCAAACAACCCCACAGGACTAAACTCTGACGCAGACAAAATCCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATATTACTCCTATTTCTGATAACTCTAGTATTAT
TTTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAATACCCCACCACATATTAAGCCAGAATGATACTTCCTATTTGCCTACGCTATCCTACGCTCCATCCCT
AACAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCTTAGCCTITTCTACCATTCTTACATACCTCAAAACAACGCAGTCTAACATTCCGCCCAATCACCCAAACTCTATACTG
AATTCTAGTAGCCAACCTCTTCATCTTAACATGAATTGGAGGCCAACCAGTAGAACACCCATTTATTATTATTGGCCAACTAGCATCTATTAGTTATTTCTCGATTATCCTTATTCTAATACC
AATTTCCGGAATCATTGAAGACAAAATACTAAAATGAAAC

>RTSEA018-13|IC120215.6|Rattus tanezumi|CYTB (RToBg2)

ATGACAAACATTCGGAAATCACACCCCCTACTAAAAATCATTAACCACTCCTTCATTGATCTTCCAGCCCCATCCAACATCTCATCATGATGAAATTTTGGA CTCTTCTAGGAGTATGCCT
TATAATTCAAATTATCACAGGCCTATTCCTAGCAATACATTACACATCCGACACCTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGGTGACTAATCCGATACT
TACATGCCAATGGAGCCTCAATATTCTTTATCTGTTTATTCCTCCATGTAGCCGAGGGATATACTACGGATCCTACACCTTTTTAGAAACATGAAACATTGGAGTTGTCCTATTATTTGCAG
TCATAGCAACCGCATTCATAGGTTATGTACTTCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCTATCCCCTATATTGCACCACCCTAGTCGAATG
AATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTTGATTCCACTTCATCCTCCCATTTATCATCGCCGCCCTTGCAATTGTACATCTCCTCTTCCTCCACGAAACAGG
ATCAAACAACCCCACAGGACTAAACTCTGACGCAGACAAAATCCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATATTACTCCTATTTCTGATAACTCTAGTATTAT
TTTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAATACCCCACCACATATTAAGCCAGAATGATACTTCCTATTTGCCTACGCTATCCTACGCTCCATCCCT
A?CAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCTTA?CATTCTACCATTCTTACATACCTCAAAACAACGCAGTCTAACATTCCGCCCATCACCCAAACTCTATACTGA
ATTCTAGTAGCCAACCTCTTCATCTTAACATGAATTGGAG?CCAACCAGTAGAACACCCATTTATTATTATTGGCCAACTAGCATCTATTAGTTATTTCTCGATTATCCTTATTCTAATACCA
ATTTCCGGAATCATTGAAGACAAAATACTAAAATGAAAC

>RTSEA019-13IC130107.12|Rattus tanezumi|CYTB (RIUTa08)

ATGACAAACATTCGAAAATCACACCCCCTACTCAAAATCATTAATCACTCCTTCATCGACCTTCCCGCCCCATCCAACATCTCATCATGATGAAATTTTGGTCTCTACTAGGAGTATGCCT
CATAATCCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTACGGCTGACTAATCCGATACT
TACACGCCAACGGAGCTTCAATATTCTTTATCTGCCTATTCCTTCATGTAGGCGAGGGATATACTACGGATCCTATACTTTCCTAGAAACATGAAACATTGGAGTAGTCCTACTTTTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCAITCTGAGGGGCCACAGTAATTACAAACCTATTATCAGCCATCCCCTATATIGGCACCACCCTAGTCGAAT
GAATCTGAGGAGGTTTCTCAGTAGACAAAGCAACCCTAACACGCTTTTTCE®&ATTCCACTTCATCCTCCCATTCATCATCGCCGCCCTTGCAATCGTACATICCTCTTCCTCCATGAAACAG
GATCAAACAACCCCACAGGGCTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATACTACTCCTATTTCTAATAACTCTAGTATTA
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TTCTTCCCAGACCTACTAGGAGACCCAGACAATTACACACCTGCTAATCCAETAAATACCCCACCACATATTAAGCCAGAATGGTATTTCCTATTTGCCTAGGCTATTCTACGCTCCATCCC
TAATAAACTAGGAGGAGTAGTAGCCCTAGTCCTATCAATTCTAATCCTAGCCTTTCTACCATTCCTACATACCTCAAAACAACGCAGTCTAACATTCCGCCAATCACCCAAGCCCTATACT
GAATCCTAGTAGCCAATCTCTTCATTTTAACATGAATCGGAGGACAGCCATAGAACATCCATTTATTATCACTGGCCAGCTAGCATCCATCAGCTACTTCTCAATTATCCTTATTCTAATA
CCAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAT

>RTSEA020-13|IC130106.5|Rattus tanezumi|CYTB (Rilutzen9)

ATGACAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCGCCCCATCCAACATCTCATCATGATGAAATTTTGGTCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTGCTCCCATGAGGACAAATATCATCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTC®&ATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATOCCTCTTCCTCCACGAAACAG
GATCAAACAACCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTAATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATTAA

>RTSEA021-13|IC130107.7|Rattus tanezumi|CYTB (Riuiza10)

ATGACAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCGCCCCATCCAACATCTCATCATGATGAAATTTTGGTCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTGCTCCCATGAGGACAAATATCATCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTCE&ATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATBCCTCTTCCTCCACGAAACAG
GATCAAACAACCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTAATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATTAAGCCA

>RTSEA022-13|IC130107.5|Rattus tanezumi|CYTB (RiuEa11)
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ATGACAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCGCCCCATCCAACATCTCATCATGATGAAATTTTGGTCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTGCTCCCATGAGGACAAATATCATCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTCE&ATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATBCCTCTTCCTCCACGAAACAG
GATCAAACAACCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTAATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATTAAGCCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGCTCCATCCC
CAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAATATTCCGCCCAATCACCCAAACCCTATACT
GAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGGGGCCAACCAG@AGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>RTSEA001-13|UP110819.5|Rattus tanezumi|CYTB (Ruingshon)

ATGACAAACATTCGGAAATCACACCCCCTACTAAAAATCATTAACCACTCCTTCATTGATCTTCCAGCCCCATCCAACATCTCATCATGATGAAATTTTGGACTCTTCTAGGAGTATGCCT
TATAGTTCAAATTATCACAGGCCTATTCCTAGCAATACATTACACATCCGACACCTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGATGACTAATCCGATACT
TACATGCCAATGGAGCCTCAATATTCTTTATCTGTTTATTCCTCCATGTAGCCGAGGGATATACTACGGATCCTACACCTTTTTAGAAACATGAAACATTGGAGTTGTCCTATTATTTGCAG
TCATAGCAACCGCATTCATAGGTTATGTACTTCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCTATCCCCTATATTGSCACCACCCTAGTCGAATG
AATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTTGATTCCACTTCATCCTCCCATTTATCATCGCCGCCCTTGCAATTGTACATCECTCTTCCTCCACGAAACAGG
ATCAAACAACCCCACAGGACTAAACTCTGACGCAGACAAAATCCCATTTCATCCATACTACACAATTAAAGAACTACTTGGAGTATTCATATTACTCCTATT TCTAATAACTCTAGTATTAT
TTTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAATACCCCACCACATATTAAGCCAGAATGATACTTCCTATTTGCCTACGCTATTCTACGCTCCATCCCT
AACAAA?TAGGAGGAGTCGTAGCCTTAGTCCTATCAATTCTAATCTTAGCOTTCTACCATTCTTACATACCTCAAAACAACGCAGT?TAACATTCCGCCCANTCACCCAAACTCTATACTGA
ATTCTAGTAGCCAACCTCTTCATCTTAACATGAATTGGAGGCCAACCAGTAGAACACCCATTTATTATTATTGGCCAACTAGCATCTATTAGTTATTTCTCGATTATCCTTATTCTAATACCA
ATTTCCGGAATCATTGAAGACAAAATACTAAAATGAAAC

>RTSEA024-13|IC130113.4|Rattus tanezumi|CYTB (Riuizan12)

ATGGCAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCACCCCATCCAACATCTCATCATGATGAAATTTTGGATCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
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GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCAITCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTC®&ATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATOCCTCTTCCTCCACGAAACAG
GATCAAACAATCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTGATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATCAAGCCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGCTCCATCCC
CAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAATATTCCGCCGAATCACCCAAACCCTATACT
GAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGAGGCCAACCAGIAGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>RTSEA025-13|IC130107.9|Rattus tanezumi|CYTB (RTuED13)

ATGGCAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCACCCCATCCAACATCTCATCATGATGAAATTTTGGTCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCATTCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTCEATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATBCCTCTTCCTCCACGAAACAG
GATCAAACAATCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTGATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATCAAGCCAGAATGATATTTCCTATTTGCCTAGCGCTATTCTACGCTCCATCCC
CAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAATATTCCGCCCAATCACCCAAACCCTATACT
GAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGAGGCCAACCAGIAGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>RTSEA026-13|IC130105.12|Rattus tanezumi|CYTB (RiuTaol4)

ATGGCAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCACCCCATCCAACATCTCATCATGATGAAATTTTGGOCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCAITCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTC®&ATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATOCCTCTTCCTCCACGAAACAG
GATCAAACAATCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTGATAACTCTAGTATTA
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TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATCAAGCCAGAATGATATTTCCTATTTGCCTAGCGCTATTCTACGCTCCATCCC
CAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAATATTCCGCCCAATCACCCAAACCCTATACT
GAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGAGGCCAACCAGIAGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>RTSEA027-13|IC130110.5|Rattus tanezumi|CYTB (Riutzan15)

ATGGCAAACATCCGAAAATCACACCCCCTACTTAAAATCATTAATCACTCCTTCATCGACCTTCCCACCCCATCCAACATCTCATCATGATGAAATTTTGGOCTCTACTAGGAGTATGCCT
CATAATTCAAATTATCACAGGCCTATTCCTAGCAATACACTACACATCCGACACTTTAACAGCATTCTCATCAGTTACCCACATCTGCCGAGACGTAAACTAGGTTGATTAATCCGATACT
TACATGCCAACGGAGCTTCAATATTCTTTATCTGCTTATTCCTCCATGTAGCCGAGGAATATACTACGGATCCTACACTTTCCTAGAAACATGAAACATTGGAGTCGTCCTACTATTTGCA
GTCATAGCAACTGCATTCATAGGCTATGTACTCCCATGAGGACAAATATCAITCTGAGGGGCCACAGTAATCACAAACCTATTATCAGCCATTCCCTACATIGGTACCACCCTAGTCGAAT
GAATCTGAGGAGGCTTCTCAGTAGACAAAGCAACCCTAACACGTTTTTTC®&ATTCCACTTCATCCTCCCATTCATTATCGCCGCCCTTGCAATTGTACATOCCTCTTCCTCCACGAAACAG
GATCAAACAATCCCACAGGACTAAACTCTGACGCAGACAAAATTCCATTTCATCCATACTACACAATTAAAGACCTACTTGGAGTATTCATTCTACTCCTATGTCTGATAACTCTAGTATTA
TTCTTCCCAGACTTACTAGGAGACCCAGACAATTACACACCTGCTAACCCATAAACACCCCACCACATATCAAGCCAGAATGATATTTCCTATTTGCCTACGCTATTCTACGCTCCATCCC
CAATAAACTAGGAGGAGTAGTAGCCTTAGTCCTATCAATTCTAATCCTAGCCTTCCTACCATTTCTACATACTTCAAAACAACGTAGTCTAATATTCCGCCGAATCACCCAAACCCTATACT
GAATTCTAGTAGCTAACCTCTTCATTTTAACATGAATCGGGGGCCAACCAG@AGAGCACCCATTTATTATTATTGGCCAACTAGCATCCATCAGTTACTTCTCAATTATCCTTATCCTAATAC
CAATCTCCGGAATTATCGAAGACAAAATACTGAAATGAAAC

>(i|299779223|gb|HM217360.1| Micromys minutus veudsZ02 cytochrome b (cytb) gene partial cds mitoahrial (outgroup)

AAAAACCCACCCCTTAATAAAAATTATTAACCACTCCTTCATCGACCTCCCAGCTCCATCAAACATCTCATCATGATGAAATTTCGGCTCCCTCCTAGGAGTTGCCTCATTGTGCAAATTA

TCACAGGCCTATTTCTAGCTATACACTATACATCAGATACTATAACAGCATTCTCATCAGTCACTCATATCTGCCGAGATGTAAACTATGGCTGACTAATTGATACATACATGCAAACGGC
GCATCCATATTCTTCATCTGCTTATTCCTCCACGTAGGTCGTGGTATCTATATGGATCCTATGCTTTCCTAGAAACATGAAACATCGGGGTAATCCTACTAITTGCAGTTATAGCAACCGCA
TTCATAGGATATGTACTTCCATGAGGACAAATATCCTTCTGAGGAGCAACAGTCATTACTAACCTCTTATCAGCAATCCCATATGTAGGAACAACCCTAGTAGAGTGAATCTGAGGGGGTT
TCTCTGTTGATAAAGCAACCTTAACACGATTTTTCGCATTTCACTTCATCTTGCCCTTCATCATTGCAGCTCTAGCAATCGTACATCTATTATTCCTTCACBAACAGGTTCAAACAACCCAA

CAGGCCTAAATTCAGATGCAGACAAAATCCCATTCCACCCTTACTATACAATTAAAGACCTACTAGGTATTGCCCTCATGCTACTCTTCCTGATATCCCTAGCTTATTCTCTCCTGACCTTT
TAGGAGATCCTGACAACTATATACCTGCAAACCCACTCAACACCCCTCCCBCATTAAACCAGAATGATATTTTCTTTTTGCTTATGCAATTCTTCGCTCAATCCCCAACAAACTAGGAGGA
GTTATTGCTCTAGTCCTCTCAATCCTAATTCTAGCCCTAATACCTTTATTACATACATCAAAACAACGAAGCCTAATATTCCGCCCAATCTCCCAAACACTATACTGAATTCTAGTAGCCAAT
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CTCCTTATCCTAACATGAATCGGAGGCCAACCAGTAGAACATCCCTTTATATCATTGGCCAACTAGCTTCTATTAGTTACTTCACAATCATCTTAGTTCTAATACCCATCTCAGGAATTATC

ATCCGAAAAACCCACCCCTTAATAAAAATTATTAACCACTCCTTCATCGACCTCCCAGCTCCATCAAACATCTCATCATGATGAAATTTCGGCTCCCTCCTEGAGTTTGCCTCATTGTGCA
AATTATCACAGGCCTATTTCTAGCTATACACTATACATCAGATACTATAAC AGCATTCTCATCAGTCACTCATATCTGCCGAGATGTAAACTATGGCTGACRATTCGATACATACATGCAA
ACGGCGCATCCATATTCTTCATCTGCTTATTCCTCCACGTAGGTCGTGGTRCTACTATGGATCCTATGCTTTCCTAGAAACATGAAACATCGGGGTAATCOACTATTTGCAGTTATAGCAA
CCGCATTCATAGGATATGTACTTCCATGAGGACAAATATCCTTCTGAGGAE®AACAGTCATTACTAACCTCTTATCAGCAATCCCATATGTAGGAACAACCCTAGTAGAGTGAATCTGAGG
GGGTTTCTCTGTTGATAAAGCAACCTTAACACGATTTTTCGCATTTCACTCATCTTGCCCTTCATCATTGCAGCTCTAGCAATCGTACATCTATTATTCCTCACGAAACAGGTTCAAACAA
CCCAACAGGCCTAAATTCAGATGCAGACAAAATCCCATTCCACCCTTACTATACAATTAAAGACCTACTAGGTATTGCCCTCATGCTACTCTTCCTGATATACTAGTCTTATTCTCTCCTGA
CCTTTTAGGAGATCCTGACAACTATATACCTGCAAACCCACTCAACACCCUCCCCACATTAAACCAGAATGATATTTTCTTTTTGCTTATGCAATTCTTCGCTCAATCCCCAACAAACTAG
GAGGAGTTATTGCTCTAGTCCTCTCAATCCTAATTCTAGCCCTAATACCTTATTACATACATCAAAACAACGAAGCCTAATATTCCGCCCAATCTCCCAAACACTATACTGAATTCTAGTA
GCCAATCTCCTTATCCTAACATGAATCGGAGGCCAACCAGTAGAACATCCATTATTATCATTGGCCAACTAGCTTCTATTAGTTACTTCACAATCATCTTAGTTCTAATACCCATCTCAGGA
ATTATCGAAGACAAAATAT-----------
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APPENDIX 8. Cytochrome oxidase 1 (CO1) gene nucleotide seqsefocebothR. tanezumi (RT) andM. surifer (MS) analyzed in
chapter 4. Showing both the names from BOLD andatiieeviation used in this study are given in begek

>RTSEA035-13|UP110823.37|Maxomys surifer|COI-5P @é8gkhla2)

ACCCTTTACTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGABATCAAATTTATAATGTCA
TTGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATCGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTATATAGCATTTCCACGAATA
AACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCACTTCCATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTAGCTGGCAACTTAGCTCA
TGCAGGCGCATCAGTAGACCTAACTATTTTCTCTCTTCATCTAGCTGGTGATCCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAA ACCACCTGCCATAACCCAATA
CCAAACACCCTTATTTGTATGATCCGTACTTATCACAGCTGTTCTTCTTCTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTATTAACTGATCRAACCTAAATACAACTTTCTTT
GACCCCGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA036-13|UP110823.40|Maxomys surifer|COI-5P @é8gkhla3)

ACCCTTTACTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGAGATCAAATTTATAATGTCA
TTGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATCGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTBTATAGCATTTCCACGAATA
AACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCACTTCCATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTAGCTGGCAACTTAGCTCA
TGCAGGCGCATCAGTAGACCTAACTATTTTCTCTCTTCATCTAGCTGGTGATCCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAA ACCACCTGCCATAACCCAATA
CCAAACACCCTTATTTGTATGATCCGTACTTATCACAGCTGTTCTTCTTCTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTATTAACTGATCRAACCTAAATACAACTTTCTTT
GACCCCGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA037-13|UP110823.36|Maxomys surifer| COI-5P @t&gkhla4)

ACCCTTTACTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGAGATCAAATTTATAATGTCA
TTGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATCGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTBTATAGCATTTCCACGAATA
AACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCACTTCCATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTAGCTGGCAACTTAGCTCA
TGCAGGCGCATCAGTAGACTTAACTATTTTCTCTCTTCATCTAGCTGGTGATCCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAA ACCACCTGCCATAACCCAATA
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CCAAACACCCTTATTTGTATGATCCGTACTTATCACAGCTGTTCTTCTTCTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTATTAACTGATCRAACCTAAATACAACTTTCTTT
GACCCCGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA039-13|1C120215.8|Maxomys surifer| COI-5P (REsvil)

AACCTTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGAGATCAAATTTACAATGTCA
TTGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTATATAGCATTTCCACGAATA
AACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCACTTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTAGCCGGCAACTTAGCTCA
TGCAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGATCCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAACATAAAACCACCCGCCATAACCCAATA
CCAAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCRAACCTAAATACAACTTTCTT
TGACCCTGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA040-13|1C120319.11|Maxomys surifer| COI-5P (RESvi2)

ACCCTTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGABATCAAATTTACAATGTCA
TTGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTATATAGCATTTCCACGAATA
AACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCACTTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTAGCCGGCAACTTAGCTCA
TGCAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGATCCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAACATAAAACCACCCGCCATAACCCAATA
CCAAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCRAACCTAAATACAACTTTCTT
TGACCCTGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA041-13|1C120319.4|Maxomys surifer| COI-5P (Mfaingl)

CCCTTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTABCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGATATCAAATTTACAATGTCAT
TGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTGARATAGCATTTCCACGAATAA
ACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCATTTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTCAGCCGGCAACTTAGCTCAT
GCAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGTACCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAACATAAAACCACCCGCCATAACCCAATAC
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CAAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCGAAACCTAAATACAACTTTCTTT
GACCCTGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA042-13|1C120319.3|Maxomys surifer| COI-5P (Mfang2)

CCTTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAAGATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGATGACAAATTTACAATGTCATT
GTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTGAATAGCATTTCCACGAATAAA
CAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCATTCTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCCAGCCGGCAACTTAGCTCATG
CAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGTATCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAACATAAAAC CACCCGCCATAACCCAATACC
AAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCTCTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCGAMACCTAAATACAACTTTCTTTG
ACCCTGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA043-13|1C120318.4|Maxomys surifer| COI-5P (Mtang3)

CCTTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAAGATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGATGACAAATTTACAATGTCATT
GTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTGAATAGCATTTCCACGAATAAA
CAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCATCTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCCAGCCGGCAACTTAGCTCATG
CAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGTATCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAACATAAAAC CACCCGCCATAACCCAATACC
AAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCTCTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCGAMACCTAAATACAACTTTCTTTG
ACCCTGCAGGAGGTGGAGACCCTATTTTCTACCAACATCTATTT

>RTSEA044-13|1C120320.9|Maxomys surifer| COI-5P (Mtaing4)

ACCCTTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGABATCAAATTTACAATGTCA
TTGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTATATAGCATTTCCACGAATA
AACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCACTTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTAGCCGGCAACTTAGCTCA
TGCAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGATCCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAACATAAAACCACCCGCCATAACCCAATA
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CCAAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCGRAACCTAAATACAACTTTCTT
TGACCCTGCAGGAGGTGGAGAC---mmrmmememeameneas

>RTSEA045-13|1C120319.9|Maxomys surifer| COI-5P (Mfang5)

TTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAAGCA CCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGATGATBAATTTACAATGTCATTGT
CACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAAT TGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTGATAAGCATTTCCACGAATAAACA
ATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCATCTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCCTAGCGGCAACTTAGCTCATGCA
GGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGTATCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAACATAAAACCA CCCGCCATAACCCAATACCAA
ACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCCTICACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCGAAACCTAAATACAACTTTCTTTGAC
CCTGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA047-13|IC130106.3|Maxomys surifer|COI-5P (Mutao?)

ACCCTTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGABATCAAATTTACAATGTCA
TTGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTATATAGCATTTCCACGAATA
AACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCACTTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTAGCTGGCAACTTAGCTCA
TGCAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGATCCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAA ACCACCCGCCATAACCCAATA
CCAAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCRAACCTAAATACAACTTTCTT
TGACCCCGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA048-13|1C130113.5|Maxomys surifer| COI-5P (Mfutao3)

ACCCTTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGABATCAAATTTACAATGTCA
TTGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTATATAGCATTTCCACGAATA
AACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCACTTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTAGCTGGCAACTTAGCTCA
TGCAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGATCCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAA ACCACCCGCCATAACCCAATA
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CCAAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCRAACCTAAATACAACTTTCTT
TGACCCCGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA049-13|I1C130112.6|Maxomys surifer| COI-5P (MfButao4)

ACCCTTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGABATCAAATTTACAATGTCA
TTGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTATATAGCATTTCCACGAATA
AACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCACTTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTAGCTGGCAACTTAGCTCA
TGCAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGATCCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAA ACCACCCGCCATAACCCAATA
CCAAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTGCTTCTTCTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCRAACCTAAATACAACTTTCTT
TGACCCCGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA051-13|IC130114.5|Maxomys surifer| COI-5P (Mf8utaol5)

ATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAAGCATCOAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGATGATCAAATTACAATGTCATTGTCAC
AGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTGATATAGBTTTCCACGAATAAACAATA
TAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCATCTTCTPAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCCTAGCTGCAACTTAGCTCATGCAGGC
GCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGTATCCTCATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAAACCACCC GCCATAACCCAATACCAAACA
CCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCCTTTCBTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCGAAACCTAAATACAACTTTCTTTGACCCCG
CAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA052-13|1C130114.7|Maxomys surifer| COI-5P (Mf8utao6)

ACCCTTTATTTACTGTTCGGAACCTGAGCAGGAATAGTAGGAACAGCTTTAAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGABATCAAATTTACAATGTCA
TTGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTATATAGCATTTCCACGAATA
AACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCACTTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTAGCTGGCAACTTAGCTCA
TGCAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGATCCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAA ACCACCCGCCATAACCCAATA
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CCAAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTACTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCRAACCTAAATACAACTTTCTT
TGACCCCGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA053-13|1C130114.8|Maxomys surifer| COI-5P (Mf8utao?)

AACCTTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGAGATCAAATTTACAATGTCA
TTGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTATATAGCATTTCCACGAATA
AACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCACTTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTAGCTGGCAACTTAGCTCA
TGCAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGATCCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAA ACCACCCGCCATAACCCAATA
CCAAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCRAACCTAAATACAACTTTCTT
TGACCCCGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA054-13|1C130113.3|Maxomys surifer| COI-5P (MfButao8)

CCTTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAAEGATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGATGACAAATTTACAATGTCATT
GTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTGAATAGCATTTCCACGAATAAA
CAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCATTTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCCAGCTGGCAACTTAGCTCATG
CAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGTATCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAAAC CACCCGCCATAACCCAATACC
AAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCCTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCGAAACCTAAATACAACTTTCTTTG
ACCCCGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA055-13|1C130109.1|Maxomys surifer| COI-5P (MfButao9)

TTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGATGATCAATTTACAATGTCATTGTC
ACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATT GGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTGATATGCATTTCCACGAATAAACAA
TATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCATCTTCATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCCTAGTCGGCAACTTAGCTCATGCAG
GCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGCGTATCOTTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAAACCAC CCGCCATAACCCAATACCAAA
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CACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCCTTTACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCGAAACCTAAATACAACTTTCTTTGACCC
CGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA056-13|1C130110.4|Maxomys surifer| COI-5P (Mf8utaol10)

TTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAAGCA CCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGATGATBAATTTACAATGTCATTGT
CACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAAT TGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTGATAAGCATTTCCACGAATAAACA
ATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCATCTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCCTAGTGGCAACTTAGCTCATGCA
GGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGTATCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAAACCA CCCGCCATAACCCAATACCAA
ACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCCTICACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCGAAACCTAAATACAACTTTCTTTGAC
CCCGCAGGAGGTGGAGACCCTATTTTCTACCAACATCTATTT

>RTSEA057-13(IC130109.4|Maxomys surifer|COI-5P (Mutaoll)

CCCTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAAGATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGATGACAAATTTACAATGTCATT
GTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTGAATAGCATTTCCACGAATAAA
CAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCATTCTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCCAGCTGGCAACTTAGCTCATG
CAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGTATCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAAAC CACCCGCCATAACCCAATACC
AAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCTCTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCGAMACCTAAATACAACTTTCTTTG
ACCCCGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA058-13|IC130105.8|Maxomys surifer|COI-5P (Mutao12)

ACCCTTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGABATCAAATTTACAATGTCA
TTGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTATATAGCATTTCCACGAATA
AACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCACTTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTAGCTGGCAACTTAGCTCA
TGCAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGATCCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAA ACCACCCGCCATAACCCAATA
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CCAAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCRAACCTAAATACAACTTTCTT
TGACCCCGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA059-13|IC130105.7|Maxomys surifer| COI-5P (Mf8utaol3)

ACCCTTTATTTACTGTTCGGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGABATCAAATTTACAATGTCA
TTGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTATATAGCATTTCCACGAATA
AACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCACTTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTAGCTGGCAACTTAGCTCA
TGCAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGATCCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAA ACCACCCGCCATAACCCAATA
CCAAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCRAACCTAAATACAACTTTCTT
TGACCCCGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA060-13|IC130105.11|Maxomys surifer| COI-5P (MfButaol4)

ACCCTTTATTTACTGTTCTGAGCCTGAGCAGGAATAGTAGGAACAGCTTTAGCATCCTAATCCGAGCTGAATTAGGACAACCAGGGGCTCTTCTAGGCGABATCAAATTTACAATGTCA
TTGTCACAGCCCATGCATTCGTAATAATTTTCTTCATAGTTATACCAATAATAATTGGAGGCTTTGGAAACTGACTTGTCCCCCTAATAATCGGAGCCCCTATATAGCATTTCCACGAATA
AACAATATAAGCTTCTGACTTCTCCCACCATCCTTTCTTCTTCTCCTAGCACTTCTATAGTAGAAGCAGGAGCTGGAACAGGATGAACAGTCTACCCTCCCTAGCTGGCAACTTAGCTCA
TGCAGGCGCATCAGTAGACCTAACTATTTTCTCCCTTCATCTAGCTGGTGATCCTCTATTCTAGGGGCTATTAATTTTATTACCACTATCATTAATATAAA ACCACCCGCCATAACCCAATA
CCAAACACCCTTATTTGTGTGATCCGTACTTATCACAGCTGTTCTTCTTCTCTTTCACTCCCAGTATTAGCTGCAGGTATTACAATACTACTAACTGATCRAACCTAAATACAACTTTCTT
TGACCCCGCAGGAGGTGGAGACCCTATTCTCTACCAACATCTATTT

>RTSEA028-13|IC130112.3|Rattus tanezumi|COI-5P TRitaol)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCA@CATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT
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>RTSEA029-13|IC130110.1|Rattus tanezumi|COI-5P TRMtao2)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGGACTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTATATAGCATTCCCACGAATA
AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCACATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGATCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEAO030-13|1C130114.2|Rattus tanezumi|COI-5P TRMLitao3)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTTATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
AACAATATAAGCTTTTGATTGCTTCCCCCATCATTCCTACTTCTCTTAGCA CATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCCTAGCCGGTAATCTAGCCCA
CGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTCCACCTAGCTGGTAIICCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATCCTCTATCAACATCTATTT

>RTSEA031-13|IC130114.10|Rattus tanezumi|COI-5P TRMtao4)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTAGGAACAGCCTTAGTATTTTAATTCGGGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCACATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA032-13|IC130114.11|Rattus tanezumi|COI-5P TRTitao5)
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ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGGGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTATATAGCATTCCCACGAATA
AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCACATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA033-13|IC130107.8|Rattus tanezumi|COI-5P TRMtao6)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCACATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA023-13|IC130107.4|Rattus tanezumi|COI-5P TRMtao7)

ATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAACTATAACGTCATTGTTAC
AGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTGATATAGBTTCCCACGAATAAACAAC
ATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCGTCATCETAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCCTTAGCGGTAATCTAGCCCATGCTGG
AGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTATCCTCATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATATCAAAC
ACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTCTAGCTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCGAAACCRAATACTACTTTTTTCGATCC
TGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA002-13|UP100808.2|Rattus tanezumi|COI-5PTRINg)
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ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTAGGAACAGCCTTBGCATTCTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATTTATAATGTCA
TTGTTACAGCCCATGCATTCGTAATAATTTTCTTTATAGTTATGCCTATGATAATTGGAGGCTTCGGAAACTGGCTTGTACCACTAATGATTGGAGCCCCTATATAGCATTCCCACGAATA
AACAATATAAGCTTTTGATTGCTTCCCCCATCATTTTTACTCCTTTTAGCATCATCTATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCATAGCCGGTAACCTAGCCCA
TGCCGGAGCATCCGTTGACCTAACCATTTTCTCCCTTCACCTAGCTGGTATCCTCTATCTTAGGAGCTATTAATTTTATCACCACTATCATCAATATAAA ACCCCCTGCTATAACCCAATA
TCAAACCCCTTTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTTTCACTACCAGTTTTAGCAGCAGGCATTACCATACTCCTCACAGATCBAACCTAAATACTACTTTTTTT
GATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA003-13|UP100723.3|Rattus tanezumi|COI-5PgBTgkhla)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCA@CATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA004-13|IC120317.16|Rattus tanezumi|COI-5P YRAg1)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTATATAGCATTCCCACGAATA
AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCACATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGATCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA005-13|IC120317.14|Rattus tanezumi|COI-5P YRTg2)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
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AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCACATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGATCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA006-13|1C120317.19|Rattus tanezumi|COI-5P YRAQ3)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCA@CATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTICTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA007-13|1C120318.2|Rattus tanezumi|COI-5P ARang1l)

ACCCTCTATTTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATACCAAATCTACAATGTCA
TTGTTACAGCCCATGCATTCGTAATAATTTTCTTTATAGTCATACCGATAATAATCGGAGGCTTTGGAAACTGACTTGTGCCACTAATGATCGGAGCCCCTATATAGCATTCCCACGAATA
AACAATATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCAICATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCOCTAGCCGGTAATCTAGCCCA
TGCCGGAGCATCTGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGATCCTCTATCTTAGGAGCTATTAACTTTATCACTACTATTATTAATATAAA ACCCCCTGCTATAACCCAATA
TCAAACACCCCTATTTGTGTGATCTGTATTAATTACAGCTGTTCTCCTACTCTTTCACTACCAGTACTAGCAGCAGGTATCACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA008-13|IC120320.12|Rattus tanezumi|COI-5P ABAng?2)

ACCCTCTATTTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTACAATGTCA
TTGTTACAGCCCATGCATTCGTAATAATTTTCTTTATAGTCATACCGATAATAATCGGAGGCTTTGGAAACTGACTTGTGCCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
AACAATATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCAICATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCCTAGCCGGTAATCTAGCCCA
TGCCGGAGCATCTGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTCCTCTATCTTAGGAGCTATTAACTTTATCACTACTATTATTAATATAAA ACCCCCTGCTATAACCCAATA
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TCAAACACCCCTATTTGTGTGATCTGTATTAATTACAGCTGTTCTCCTACTCTTTCACTACCAGTACTAGCAGCAGGTATCACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA009-13|I1C120317.18|Rattus tanezumi|COI-5P ARdng3)

ACCCTCTATTTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTACAATGTCA
TTGTTACAGCCCATGCATTCGTAATAATTTTCTTTATAGTCATACCGATAATAATCGGAGGCTTTGGAAACTGACTTGTGCCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
AACAATATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCAICATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCCTAGCCGGTAATCTAGCCCA
TGCCGGAGCATCTGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTCCTCTATCTTAGGAGCTATTAACTTTATCACTACTATTATTAATATAAA ACCCCCTGCTATAACCCAATA
TCAAACACCCCTATTTGTGTGATCTGTATTAATTACAGCTGTTCTCCTACTCTTTCACTACCAGTACTAGCAGCAGGTATCACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA010-13|I1C120320.11|Rattus tanezumi|COI-5P ARdng4)

ACCCTCTATTTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATSACCAAATCTACAATGTCA
TTGTTACAGCCCATGCATTCGTAATAATTTTCTTTATAGTCATACCGATAATAATCGGAGGCTTTGGAAACTGACTTGTGCCACTAATGATCGGAGCCCCTATATAGCATTCCCACGAATA
AACAATATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCAICATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCOCTAGCCGGTAATCTAGCCCA
TGCCGGAGCATCTGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGATCCTCTATCTTAGGAGCTATTAACTTTATCACTACTATTATTAATATAAA ACCCCCTGCTATAACCCAATA
TCAAACACCCCTATTTGTGTGATCTGTATTAATTACAGCTGTTCTCCTACTCTTTCACTACCAGTACTAGCAGCAGGTATCACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA011-13|IC120317.1|Rattus tanezumi|COI-5P ARAng5)

ACCCTCTATTTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTACAATGTCA
TTGTTACAGCCCATGCATTCGTAATAATTTTCTTTATAGTCATACCGATAATAATCGGAGGCTTTGGAAACTGACTTGTGCCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
AACAATATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCAICATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCCTAGCCGGTAATCTAGCCCA
TGCCGGAGCATCTGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTCCTCTATCTTAGGAGCTATTAACTTTATCACTACTATTATTAATATAAA ACCCCCTGCTATAACCCAATA
TCAAACACCCCTATTTGTGTGATCTGTATTAATTACAGCTGTTCTCCTACTCTTTCACTACCAGTACTAGCAGCAGGTATCACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT
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>RTSEA012-13|I1C120318.121|Rattus tanezumi|COI-5PRBRwil)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTAGGAACAGCCTTBGCATTCTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATTTATAATGTCA
TTGTTACAGCCCATGCATTCGTAATAATTTTCTTTATAGTTATGCCTATGATAATTGGAGGCTTCGGAAACTGGCTTGTACCACTAATGATCGGAGCCCCTATATAGCATTCCCACGAATA
AACAATATAAGCTTTTGATTGCTTCCCCCATCATTTTTACTCCTTTTAGCATCATCTATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCATAGCCGGTAACCTAGCCCA
TGCCGGAGCATCCGTTGACCTAACCATTTTCTCCCTTCACCTAGCTGGTATCTTCTATCTTAGGAGCTATTAATTTTATCACCACTATCATCAATATAAA ACCCCCTGCTATAACCCAATA
TCAAACCCCTCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTCTTTCACTACCAGTTTTAGCAGCAGGCATTACCATACTCCTCACAGATCBAACCTAAATACTACTTTTTTT
GATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA013-13|IC120317.20|Rattus tanezumi|COI-5P R&Wi2)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTAGGAACAGCCTTAGCATTCTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATTTATAATGTCA
TTGTTACAGCCCATGCATTCGTAATAATTTTCTTTATAGTTATGCCTATGATAATTGGAGGCTTCGGAAACTGGCTTGTACCACTAATGATCGGAGCCCCTATATAGCATTCCCACGAATA
AACAATATAAGCTTTTGATTGCTTCCCCCATCATTTTTACTCCTTTTAGCATCATCTATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCOTAGCCGGTAACCTAGCCCA
TGCCGGAGCATCCGTTGACCTAACCATTTTCTCCCTTCACCTAGCTGGTAICTTCTATCTTAGGAGCTATTAATTTTATCACCACTATCATCAATATAAA ACCCCCTGCTATAACCCAATA
TCAAACCCCTCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTCTTTCACTACCAGTTTTAGCAGCAGGCATTACCATACTCCTCACAGATCBAACCTAAATACTACTTTTTTT
GATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA014-13|1C120318.10|Rattus tanezumi|COI-5P RaWi3)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTAGGAACAGCCTTAGCATTCTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATTTATAATGTCA
TTGTTACAGCCCATGCATTCGTAATAATTTTCTTTATAGTTATGCCTATGATAATTGGAGGCTTCGGAAACTGGCTTGTACCACTAATGATCGGAGCCCCTATATAGCATTCCCACGAATA
AACAATATAAGCTTTTGATTGCTTCCCCCATCATTTTTACTCCTTTTAGCATCATCTATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCAOTAGCCGGTAACCTAGCCCA
TGCCGGAGCATCCGTTGACCTAACCATTTTCTCCCTTCACCTAGCTGGTAICTTCTATCTTAGGAGCTATTAATTTTATCACCACTATCATCAATATAAA ACCCCCTGCTATAACCCAATA
TCAAACCCCTCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTCTTTCACTACCAGTTTTAGCAGCAGGCATTACCATACTCCTCACAGATCBAACCTAAATACTACTTTTTTT
GATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA015-13|IC120318.12|Rattus tanezumi|COI-5P R&ii4)
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ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTAGGAACAGCCTTBGCATTCTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATTTATAATGTCA
TTGTTACAGCCCATGCATTCGTAATAATTTTCTTTATAGTTATGCCTATGATAATTGGAGGCTTCGGAAACTGGCTTGTACCACTAATGATCGGAGCCCCTATATAGCATTCCCACGAATA
AACAATATAAGCTTTTGATTGCTTCCCCCATCATTTTTACTCCTTTTAGCATCATCTATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCATAGCCGGTAACCTAGCCCA
TGCCGGAGCATCCGTTGACCTAACCATTTTCTCCCTTCACCTAGCTGGTANTCTTCTATCTTAGGAGCTATTAATTTTATCACCACTATCATCAATATAAA ACCCCCTGCTATAACCCAATA
TCAAACCCCTCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTCTTTCACTACCAGTTTTAGCAGCAGGCATTACCATACTCCTCACAGATCBAACCTAAATACTACTTTTTTT
GATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA016-13|1C120216.3|Rattus tanezumi|COI-5P RRaWi5)

ACCCTTTATTTATTATTTGGTGCCTGAGCAGGAATAGTAGGAACAGCCTTAGCATTCTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATTTATAATGTCA
TTGTTACAGCCCATGCATTCGTAATAATTTTCTTTATAGTTATGCCTATGATAATTGGAGGCTTCGGAAACTGGCTTGTACCACTAATGATCGGAGCCCCTATATAGCATTCCCACGAATA
AACAATATAAGCTTTTGATTGCTTCCCCCATCATTTTTACTCCTTTTAGCATCATCTATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCOTAGCCGGTAACCTAGCCCA
TGCCGGAGCATCCGTTGACCTAACCATTTTCTCCCTTCACCTAGCTGGTAICTTCTATCTTAGGAGCTATTAATTTTATCACCACTATCATCAATATAAA ACCCCCTGCTATAACCCAATA
TCAAACCCCTCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTCTTTCACTACCAGTTTTAGCAGCAGGCATTACCATACTCCTCACAGATCBAACCTAAATACTACTTTTTTT
GATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA017-13|1C120213.14|Rattus tanezumi|COI-5P BRbng1)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTAGGAACAGCCTTBGCATTCTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATTTATAATGTCA
TTGTTACAGCCCATGCATTCGTAATAATTTTCTTTATAGTTATGCCTATGATAATTGGAGGCTTCGGAAACTGGCTTGTACCACTAATGATCGGAGCCCCTATATAGCATTCCCACGAATA
AACAATATAAGCTTTTGATTGCTTCCCCCATCATTTTTACTCCTTTTAGCATCATCTATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCATAGCCGGTAACCTAGCCCA
TGCCGGAGCATCCGTTGACCTAACCATTTTCTCCCTTCACCTAGCTGGTANTCTTCTATCTTAGGAGCTATTAATTTTATCACCACTATCATCAATATAAA ACCCCCTGCTATAACCCAATA
TCAAACCCCTCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTCTTTCACTACCAGTTTTAGCAGCAGGCATTACCATACTCCTCACAGATCBAACCTAAATACTACTTTTTTT
GATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA018-13|IC120215.6|Rattus tanezumi|COI-5P BRDNg2)

CCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTAGGAACAGCCTTGAGATTCTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGRECAAATTTATAATGTCATT
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GTTACAGCCCATGCATTCGTAATAATTTTCTTTATAGTTATGCCTATGATAATTGGAGGCTTCGGAAACTGGCTTGTACCACTAATGATCGGAGCCCCTGMTAGCATTCCCACGAATAAA
CAATATAAGCTTTTGATTGCTTCCCCCATCATTTTTACTCCTTTTAGCATATCTATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCCTRGCCGGTAACCTAGCCCATG
CCGGAGCATCCGTTGACCTAACCATTTTCTCCCTTCACCTAGCTGGTGTAOTTCTATCTTAGGAGCTATTAATTTTATCACCACTATCATCAATATAAAAC CCCCTGCTATAACCCAATATC
AAACCCCTCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTATTCACTACCAGTTTTAGCAGCAGGCATTACCATACTCCTCACAGATCGAMCCTAAATACTACTTTTTTTG
ATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA019-13|IC130107.12|Rattus tanezumi|COI-5P TRTitao8s)

TATTTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAATCTATAATGTCATTGTTA
CAGCCCATGCATTCGTAATAATTTTCTTTATAGTTATACCGATAATAATCGGAGGCTTCGGAAACTGACTTGTACCACTAATGATCGGAGCCCCTGATATAGATTCCCACGAATAAACAAT
ATAAGCTTTTGGCTGCTTCCCCCATCATTCTTACTTCTCCTAGCATCATCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCCTTAGCGGTAACCTAGCCCATGCCGG
AGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTATCCTCATCTTAGGAGCTATTAACTTTATCACTACTATTATTAATATAAAACCCCC TGCTATGACCCAATATCAAAC
ACCCCTATTTGTGTGATCTGTATTAATTACAGCTGTACTCCTACTTCTTTACTACCAGTACTAGCAGCAGGTATCACCATACTCCTCACAGACCGAAACCRAATACTACTTTTTTCGATCC
TGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA020-13|IC130106.5|Rattus tanezumi|COI-5P TRMtao9)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTATATAGCATTCCCACGAATA
AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCACATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGATCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA021-13|IC130107.7|Rattus tanezumi|COI-5P TRTitao10)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
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AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCACATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGATCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA022-13|IC130107.5|Rattus tanezumi|COI-5P TRMtaoll)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCA@CATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTICTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA001-13|UP110819.5|Rattus tanezumi|COI-5PGRImphon)

ACCCTCTATTTATTATTTGGTGCCTGAGCAGGAATAGTAGGAACAGCCTTAGCATTCTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATTTATAATGTCA
TTGTTACAGCCCATGCATTCGTAATAATTTTCTTTATAGTTATGCCTATGATAATTGGAGGCTTCGGAAACTGGCTTGTACCACTAATGATTGGAGCCCCTATATAGCATTCCCACGAATA
AACAATATAAGCTTTTGATTGCTTCCCCCATCATTTTTACTCCTTTTAGCATCATCTATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATACCCACCATAGCCGGTAACCTAGCCCA
TGCCGGAGCATCCGTTGACCTAACCATTTTCTCCCTTCACCTAGCTGGTANTCTTCTATCTTAGGAGCTATTAATTTTATCACCACTATCATCAATATAAA ACCCCCTGCTATAACCCAATA
TCAAACCCCTCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTCTTTCACTACCAGTTTTAGCAGCAGGCATTACCATACTCCTCACAGATCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGACCCAATTCTCTATCAACACCTATTT

>RTSEA024-13|IC130113.4|Rattus tanezumi|COI-5P TRitao12)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCACATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
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TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA025-13|IC130107.9|Rattus tanezumi|COI-5P TRMtaol3)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCACATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTICTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA026-13|IC130105.12|Rattus tanezumi|COI-5P TRMtaol4)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGAGCTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTATATAGCATTCCCACGAATA
AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCACATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGATCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTCTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT

>RTSEA027-13|IC130110.5|Rattus tanezumi|COI-5P TRitao15)

ACCCTCTATCTATTATTTGGTGCCTGAGCAGGAATAGTGGGAACAGCCTTAGTATTTTAATTCGGACTGAACTAGGACAACCAGGAGCACTCCTAGGCGATGACCAAATCTATAACGTCA
TTGTTACAGCCCATGCATTCGTAATAATCTTCTTTATAGTCATACCAATAATAATCGGAGGCTTCGGAAACTGACTCGTACCACTAATGATCGGAGCCCCTBTATAGCATTCCCACGAATA
AACAACATAAGCTTTTGATTGCTTCCCCCATCATTCTTACTTCTCTTAGCA@CATCCATAGTAGAAGCCGGAGCCGGAACAGGATGAACAGTATATCCACCATAGCCGGTAATCTAGCCCA
TGCTGGAGCATCCGTTGACTTAACCATTTTCTCCCTTCACCTAGCTGGTGTCCTCTATCTTAGGGGCTATTAACTTTATCACCACTATTATCAATATAAAACCCCCTGCCATAACCCAATA
TCAAACACCCCTATTTGTGTGATCCGTATTAATTACAGCTGTACTTCTACTTICTCTCACTACCAGTATTAGCAGCAGGTATTACCATACTCCTCACAGACCBAACCTAAATACTACTTTTTT
CGATCCTGCTGGAGGCGGAGATCCAATTCTCTATCAACATCTATTT
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>(i|299779467|gb|HM217482.1| Micromys minutus vaeudsZ02 cytochrome oxidase subunit | (COXI) geneiglcds mitochondrial (out group)

TTTACATGCTATTTGGTGCCTGAGCTGGAATAGTAGGAACAGCACTAAGCATCTAATTCGAGCTGAATTAGGGCAACCCGGTGCTCTTCTAGGTGATGACBAATCTATAATGTTATCGTT
ACTGCCCACGCATTCGTTATAATTTTCTTCATAGTGATGCCAATAATAATTGGCGGATTTGGAAACTGACTTGTCCCACTAATAATTGGAGCCCCTGACATSCATTCCCCCGAATAAATAA
TATAAGTTTTTGACTTCTTCCTCCATCTTTCCTTCTCCTACTAGCCTCCTEBATAGTAGAAGCAGGAGCAGGAACAGGATGAACAGTTTACCCTCCCTTAGACGGAAATTTAGCCCACGCAG
GTGCATCAGTTGATCTTACAATTTTCTCCCTTCACTTAGCTGGTGTTTCTCAATTCTAGGGGCTATCAATTTTATTACTACTATCATTAACATAAAACCCCCTGCTATAACCCAATACCAAA
CCCCATTGTTTGTATGATCAGTATTAATTACAGCTGTCCTTCTTCTTCTTCTCTCCCTGTACTCGCTGCCGGAATTACTATACTACTAACTGACCGAAATTCAAACACCACTTTCTTTGATCC
TGCAGGAGGAGGAGACCCAATCCTTTATCAACACCTATT-

>(i|299779469|gb|HM217483.1| Micromys minutus veudsZ07 cytochrome oxidase subunit | (COXI) geneiglcds mitochondrial (out group)

CCCTTTACATGCTATTTGGTGCCTGAGCTGGAATAGTAGGAACAGCACTAGCATTCTAATTCGAGCTGAATTAGGGCAACCCGGTGCTCTTCTAGGTGATACCAAATCTATAATGTTATC
GTTACTGCCCACGCATTCGTTATAATTTTCTTCATAGTGATGCCAATAATAATTGGCGGATTTGGAAACTGACTTGTCCCACTAATAATTGGAGCCCCTGABTAGCATTCCCCCGAATAAA
TAATATAAGTTTTTGACTTCTTCCTCCATCTTTCCTTCTCCTACTAGCCTCTCAATAGTAGAAGCAGGAGCAGGAACAGGATGAACAGTTTACCCTCCCTRAGCCGGAAATTTAGCCCACG
CAGGTGCATCAGTTGATCTTACAATTTTCTCCCTTCACTTAGCTGGTGTTCTTCAATTCTAGGGGCTATCAATTTTATTACTACTATCATTAACATAAAAC CCCCTGCTATAACCCAATACC
AAACCCCATTGTTTGTATGATCAGTATTAATTACAGCTGTCCTTCTTCTTATTCTCTCCCTGTACTCGCTGCCGGAATTACTATACTACTAACTGACCGAATCTAAACACCACTTTCTTTGA
TCCTGCAGGAGGAGGAGACCCAATCCTTTATCAACACCTATT-
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APPENDI X 9. Inter-retinoid binding protein (IRBP) nuclear gemgcleotide sequences for bdghtanezumi (RT) andM. surifer (MS)

analyzed in chapter 4. Showing both the names B@hD and the abbreviation used in this study avergin brackets.

>RTSEA020-13|IC130106.5|Rattus tanezumi|lRBP (RTifE@9)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCOATGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCATTCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGBCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACGEGGGCTACCTACGAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTBRCCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTGCTGGATCTGTCACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGTTGCACGTGGATACCATCTAC?ATCGGCCCTCCAACACCACCACAGAGAOTGGACCTTGCCTAA?GTCCT
GGGGGAGAGATACAGCGCTGACAAGGATGTGGTGGTCCTCACCAGTGGAGPACTGGGGGAGTAGCTGAGGACATCGCTTACATCCTCAAGCAGATGCGCAGGCCAT?GTGGTGGGTGA
GCGGACGGAGGGTGGCGCCCTAGACCTCCAGAAGCTGAGAATAGGTCAGTLACTTCTTCCTTACAGTGCCTGTGTCCAGGTCCCTGGGGCCCCTAGGTABGGAGGCCAAACGTGGGA
AGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTABAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTGTAIGACTCCAGGAAGCCCTA
CAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCACCTECCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGACAAAIG CAATGCTGGTTTGCAG
GCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCTAGAGARCCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCGAGGTGCCCAAGGAAGA
AGCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTGGGGCAATGTGGGCTACCTGCGCTTTGACAGATTTGCAGATGCCTCCGTG

>RTSEA023-13|IC130107.4|Rattus tanezumi|lRBP (RTifEa7)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCCASTGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCAITCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGBICTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACGGGGCTACCTACGAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTGECCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTGCTGGATCTGTCACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGITTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGAMCACTGGGGGAGTAGC?GAGGACATCGCTTACATC?TCAAGCAGATGCGGRGGCCATCGTGGTGGGTG
AGCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAGCTGAGAATAGGCCAGTGACTTCTTCCTTACAGTGCCTGTGTCCAGGTCCCTGGGGCCCCTAGGEBGGAGGCCAAACGTGGG
AAGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTABAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTGTDOCGACTCCAGGAAGCCCT
ACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCATGIGCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGACARCTCAATGCTGGTTTGCA
GGCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGABACCCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCIGAGGTGCCCAAGGAAG
AAGCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTGGGGCAATGTGGGCTACCTGCGCTTTGACAAATTTGCAGATGCCTCTGTG
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>RTSEA033-13|IC130107.8|Rattus tanezumi|IRBP (RTIfBa6)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCOATGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCATTCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGQBCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACGGGGCTACCTACAAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTBRCCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTGCTGGATCTGTCACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGITTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGARCACTGGGGGAGTAGCCGAGGACATCGCTTACATCCTCAAGCAGATGCGOBGGCCATCGTGGTGGGT
GAGCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAGCTGAGAATAGGCCAGCGACTTCTTCCTTACAGTGCCTGTGTCCAGGTCCCTGGGGCCCCTAGGEBAGGAGGCCAAACGTGG
GAAGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCBGAAAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTAITCCGACTCCAGGAAGCC
CTACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCAITGGCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGABAGCTCAATGCTGGTTTGC
AGGCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGABACCCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCECTGAGGTGCCCAAGGAA
GAAGCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCCCGGGGCAATGTGGGCTACCTGCGCTTTGACAAATTTGCAGATGCCTCTGTG

>RTSEA031-13|IC130114.10|Rattus tanezumi|lRBP (RiutE04)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCOATGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCAITCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGBCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACGGGGCTACCTACGAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTGBRCCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTGCTGGATCTGTCACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGTTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAGCGCTGACAAGGATGTGGTGGTCCTCACCAGTGGARCACTGGGGGAGTAGCTGAGGACATCGCTTACATCCTCAAGCAGATGCGCBGGCCATTGTGGTGGGTG
AGCGGACGGAGGGTGGCGCCCTAGACCTCCAGAAGCTGAGAATAGGTCAGICGACTTCTTCCTTACAGTGCCTGTGTCCAGGTCCCTGGGGCCCCTAGGEAGGAGGCCAAACGTGGG
AAGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTABAAGGCC?TGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTGTBOCGACTCCAGGAAGCCCT
ACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCACUIGCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGACARICTCAATGCTGGTTTGCA
GGCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCTAGABACCCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCIGAGGTGCCCAAGGAAG
AAGCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTGGGGCAATGTGGGCTACCTGCGCTTTGACAGATTTGCAGATGCCTCCGTG

>RTSEA030-13|IC130114.2|Rattus tanezumi|IRBP (RTifBa@3)
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TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCOATGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCATTCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGQBCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACGGGGCTACCTACAAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTBRCCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTGCTGGATCTGTCACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGITTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGACACTGGGGGAGTAGC?GAGGACATCGCTTACATCCTCAAGCAGATGCGOAGGCCAT?GTGGTGGGTG
AGCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAGCTGAGAATAGG?CAGTCGACTTCTTCCTTACAGTGCCTGTGTCCAGGTCCCTGGGGCCCCTAGGEBGGAGGCCAAACGTGGG
AAGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTABAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTGTDOCGACTCCAGGAAGCCCT
ACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCATAIGCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGACAARCTCAATGCTGGTTTGCA
GGCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGABACCCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCIEAGGTGCCCAAGGAAG
AAGCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTGGGGCAATGTGGGCTACCTGCGCTTTGACAAATTTGCAGATGCCTCTGTG

>RTSEA029-13|IC130110.1|Rattus tanezumi|IRBP (RTifB@2)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCCASTGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCAITCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGBICTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACGGGGCTACCTACAAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTGECCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTGCTGGATCTGTCACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGITTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGAMCACTGGGGGAGTAGC?GAGGACATCGCTTACATCCTCAAGCAGATGCGOBGGCCATCGTGGTGGGTG
AGCGGAGGGAGGGTGGCGCCCTGGACCTCCAGAAGCTGAGAATAGGCCAGTGACTTCTTCCTTACAGTGCCTGTGTCCAGGTCCCTGGGGCCCCTAGGEEGGAGGCCAAACGTGGG
AAGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTABAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTGTDOCGACTCCAGGAAGCCCT
ACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCATGIGCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGACARCTCAATGCTGGTTTGCA
GGCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGABACCCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCIGAGGTGCCCAAGGAAG
AAGCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTGGGGCAATGTGGGCTACCTGCGCTTTGACAAATTTGCAGATGCCTCTGTG

>RTSEA027-13|IC130110.5|Rattus tanezumi|lRBP (RLfBa15)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCOATGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCATTCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGBCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACGEGGGCTACCTACGAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTBRCCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTGCTGGATCTGTCACTGTGCTGGTGGCCA
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TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGITTGCACGTGGATACCATCTAC?ATCGGCCCTCCAACACCACCACAGAGAITGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAGCGCTGACAAGGATGTGGTGGTCCTCACCAGTGGAICACTGGGGGAGTAGCTGAGGACATCGCTTACATCCTCAAGCAGATGCGCBGGCCATTGTGGTGGGTG
AGCGGACGGAGGGTGGCGCCCTAGACCTCCAGAAGCTGAGAATAGGTCAEICGACTTCTTCCTTACAGTGCCTGTGTCCAGGTCCCTGGGGCCCCTAGGEAGGAGGCCAAACGTGGG
AAGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTABAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTGTDOCGACTCCAGGAAGCCCT
ACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCACCIGCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGACABCTCAATGCTGGTTTGCA
GGCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCTAGABACCCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCIGAGGTGCCCAAGGAAG
AAGCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTGGGGCAATGTGGGCTACCTGCGCTTTGACAGATTTGCAGATGCCTCCGTG

>RTSEA026-13|IC130105.12|Rattus tanezumi||RBP (RiE014)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCOATGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCATTCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGBCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACGEGGGCTACCTACGAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTBRCCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTGCTGGATCTGTCACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGITTGCACGTGGATACCATCTACAATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAGCGCTGACAAGGATGTGGTGGTCCTCACCAGTGGACACTGGGGGAGTAGCTGAGGACATCGCTTACATCCTCAAGCAGATGCGCBGGCCATCGTGGTGGGT
GAGCGGACGGAGGGTGGCGCCCTAGACCTCCAGAAGCTGAGAATAGGTCAECGACTTCTTCCTTACAGTGCCTGTGTCCAGGTCCCTGGGGCCCCTAGGBAGGAGGCCAAACGTGG
GAAGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCBAAAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTAITCCGACTCCAGGAAGCC
CTACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCATTGGCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGABAGCTCAATGCTGGTTTGC
AGGCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCTAGABACCCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCTGAGGTGCCCAAGGAA
GAAGCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCCCGGGGCAATGTGGGCTACCTGCGCTTTGACAGATTTGCAGATGCCTCCGTG

>RTSEA025-13|IC130107.9|Rattus tanezumi|lRBP (Rif@13)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCCASTGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCAITCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGBICTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACGGGGCTACCTACAAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTGECCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTGCTGGATCTGTCACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGITTGCACGTGGATACCATCTACAATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAG?GCTGACAAGGATGTGGTGGTCCTCACCAGTGGACACTGGGGGAGTAG??GAGGACATCGCTTACATCCTCAAGCAGATGCGOAGGCCATCGTGGTGGGTG
AGCGGACGGAGGGTGGCGCCCT?GACCTCCAGAAGCTGAGAATAGG?CAGTGACTTCTTCCTTACAGTGCCTGTGTCCAGGTCCCTGGGGCCCCTAGGEBGGAGGCCAAACGTGGGA
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AGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTABAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTGTAUIGACTCCAGGAAGCCCTA
CAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCA?CTHCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGACAAAT CAATGCTGGTTTGCAGG
CTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGAGAMXCCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCCHBGTGCCCAAGGAAGAA
GCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTGOBGCAATGTGGGCTACCTGCGCTTTGACAAATTTGCAGATGCCTC?GTG

>RTSEA024-13|IC130113.4|Rattus tanezumi|lRBP (RLfBa12)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCCASTGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCAITCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGBICTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACGGGGCTACCTACAAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTGECCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTGCTGGATCTGTCACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGITTGCACGTGGATACCATCTAC?ATCGGCCCTCCAACACCACCACAGAGAOTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAG?GCTGACAAGGATGTGGTGGTCCTCACCAGTGGACACTGGGGGAGTAGC?GAGGACATCGCTTACATCCTCAAGCAGATGCGOAGGCCATCGTGGTGGGTG
AGCGGACGGAGGGTGGCGCCCT?GACCTCCAGAAGCTGAGAATAGG?CAGTGACTTCTTCCTTACAGTGCCTGTGTCCAGGTCCCTGGGGCCCCTAGGEBBGGAGGCCAAACGTGGGA
AGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTABAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTGTAOIGACTCCAGGAAGCCCTA
CAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACC?T?2BECAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGACAAAT CAATGCTGGTTTGCAGGC
TGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGAGAARICCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCCTEGTGCCCAAGGAAGAAG
CTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTGCOGGAATGTGGGCTACCTGCGCTTTGACAAATTTGCAGATGCCTCTGTG

>RTSEA022-13|IC130107.5|Rattus tanezumi|lRBP (RfBal11)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCCASTGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCAITCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGBCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACGGGGCTACCTACGAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTGRCCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTGCTGGATCTGTCACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGITTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATITGGACCTTGCCTAAGGTCC

TGGGGGAGAGATACAG?GCTGACAAGGATGTGGTGGTCCTCACCAGTGGATACTGGGGGAGTAGCTGA?GACATCGCTTACATCCTCAAGCAGATGCGOBGGCCAT?GTGGTGGGTG

AGCGGACGGAGGGTGGCGCCCT?GACCTCCAGAAGCTGAGAATAGG?CAGTGACTTCTTCCTTACAGTGCCTGTGTCCAGGTCCCTGGGGCCCCTAGGEBEGGAGGCCAAACGTGGGA
AGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTABAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTGTARIGACTCCAGGAAGCCCTA
CAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCA?CTRCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGACAAALICAATGCTGGTTTGCAGG
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CTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGAGAMICCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCCHBGTGCCCAAGGAAGAA
GCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTGOBGCAATGTGGGCTACCTGCGCTTTGACAGATTTGCAGATGCCTC?GTG

>RTSEA021-13|IC130107.7|Rattus tanezumi|IRBP (RLfBa10)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCCASTGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCAITCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGBICTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACGGGGCTACCTACGAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTGECCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTGCTGGATCTGTCACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGITTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAG?GCTGACAAGGATGTGGTGGTCCTCACCAGTGGACACTGGGGGAGTAGCTGAGGACATCGCTTACATCCTCAAGCAGATGCGCBGGCCATCGTGGTGGGTG
AGCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAGCTGAGAATAGG?CAGTGACTTCTTCCTTACAGTGCCTGTGTCCAGGTCCCTGGGGCCCCTAGGEBGGAGGCCAAACGTGGG
AAGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTABAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTGTDOCGACTCCAGGAAGCCCT
ACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCA?GIGCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGACAAICTCAATGCTGGTTTGCAG
GCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGAGARCCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCEGAGGTGCCCAAGGAAGA
AGCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTGEGGCAATGTGGGCTACCTGCGCTTTGACAGATTTGCAGATGCCTC?GTG

>RTSEA028-13|IC130112.3|Rattus tanezumi|IRBP (RTifBa1)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCOATGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCATTCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAQBCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACBGGGCTACCTACGAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTGRCCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTGCTGGATCTGTCACTGTGCTGG?GGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGITTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGG?CC
TGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGARCACTGGGGGAGTAGC?GAGGACATCGCTTACATCCTCAAGCAGATGCGOBGGCCATCGTGGTGGGTG
AGCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAGCTGAGAATAGGCCAGTGACTTCTTCCTTACAGTGCCTGTGTCCAGGTCCCTGGGGCCC?TAGCHEEGGAGGCCAAACGTGGG
AAGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTABAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTGTDOCGACTCCAGGAAGCCCT
ACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCATAIGCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGACAARCTCAATGCTGGTTTGCA
GGCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGABACCCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCIEAGGTGCCCAAGGAAG
AAGCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTGGGGCAATGTGGGCTACCTGCGCTTTGACA?ATTTGCAGATGCCTCTGTG
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>RTSEA014-13|1C120318.10|Rattus tanezumi|lRBP (RWIR)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCOATGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCATTCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAACAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGSCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACBGGGCTACCTACGAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTBACCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTACTAGATCT@ICACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGITTGCATGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGARCACTGGGGGAGTAGCCGAGGACATCGCTTACATCCTCAAGCAGATGCGOBGGCCATCGTGGTGGGT
GAGCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAGCTAAGAATAGGTCAECGACTTCTTCCTTACAGTTCCTGTGTCCAGGTCCCTGGGGCCCCTAGGTBGAGGCGGCCAAACATGG
GAAGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCBAAAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTAITCCGACTCCAGGAAGCC
CTACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCATTGGCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGABAGCTCAATGCTGGTTTGC
AGGCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGABACCCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCECTGAGGTGCCCAAGGAA
GAAGCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTCCGGGGCAATGTGGGCTACCTGCGCTTTGACAGATTTGCAGATGCCTCTGTG

>RTSEA013-13|IC120317.20|Rattus tanezumi||RBP (RWiR)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCOATGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCAITCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAACAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGSCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACEGGGCTACCTACGAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTGBRCCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTACTAGATCT@ICACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGTTGCATGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGARCACTGGGGGAGTAGCCGAGGACATCGCTTACATCCTCAAGCAGATGCGCBGGCCATCGTGGTGGGT
GAGCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAGCTAAGAATAGGTCAECGACTTCTTCCTTACAGTTCCTGTGTCCAGGTCCCTGGGGCCCCTAGGBGAGGCGGCCAAACATGG
GAAGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCBGAAAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTAIBCCGACTCCAGGAAGCC
CTACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCACTGGCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGABAGCTCAATGCTGGTTTGC
AGGCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGABACCCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCECTGAGGTGCCCAAGGAA
GAAGCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTCGGGGCAATGTGGGCTACCTGCGCTTTGACAGATTTGCAGATGCCTCTGTG

>RTSEA012-13|1C120318.121|Rattus tanezumi|IRBP RaWvil)
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TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCOATGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCATTCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAACAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGSCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACBGGGCTACCTACGAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTBACCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTACTAGATCT@ICACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGITTGCATGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGARCACTGGGGGAGTAGCCGAGGACATCGCTTACATCCTCAAGCAGATGCGOBGGCCATCGTGGTGGGT
GAGCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAGCTAAGAATAGGTCAECGACTTCTTCCTTACAGTTCCTGTGTCCAGGTCCCTGGGGCCCCTAGGTBGAGGCGGCCAAACATGG
GAAGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCBAAAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTAITCCGACTCCAGGAAGCC
CTACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCACTTGGCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGABAGCTCAATGCTGGTTTGC
AGGCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGABACCCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCECTGAGGTGCCCAAGGAA
GAAGCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTCCGGGGCAATGTGGGCTACCTGCGCTTTGACAGATTTGCAGATGCCTCTGTG

>RTSEA009-13|I1C120317.18|Rattus tanezumi|IRBP (Ramny3)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCCASTGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCAITCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAACAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGISCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACBGGGCTACCTACGAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTGECCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGT?C?AGATCTGTCCACTGTGCTGGTGGCCAT
GTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGTOGCATGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCCT
GGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGACPACTGGGGGAGTAGCCGAGGACAT?GCTTACATCCTCAAGCAGATGCGCABGCCATCGTGGTGGGTGA
GCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAGCT?AGAATAGG?CAGTGACTTCTTC?TTACAGTTCCTGTGTCCAGGTCCCTGGGGCCCCTAGGTAGG?GGCCAAACATGGGAA
GGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTAGAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTGTCGIGACTCCAGGAAGCCCTAC
AGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCACCTGIAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGACAAAGTCAATGCTGGTTTGCAGG
CTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGAGARICCCCTCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCCH&GTGCCCAAGGAAGAA
GCTGCCCGGAGGGCCCTAGTGGACTCCG?GTTTCAGGTGTCCGTGCTGARECAATGTGGGCTACCTGCGCTTTGACAGATTTGCAGATGCCTC?GTG

>RTSEA008-13|1C120320.12|Rattus tanezumi|IRBP (Ramy?2)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCOATGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCATTCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAGCAAGCACCAGCACTCACCGACCTCACCCGAGAAGAJGCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTCCTTGAGGATAACTBGGGCTACCTACGAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTBACCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGTGCTAGATCTGTCACTGTGCTGGTGGCCA
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TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGITTGCATGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGAICACTGGGGGAGTAGCCGAGGACATTGCTTACATCCTCAAGCAGATGCGCBGGCCATCGTGGTGGGTG
AGCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAGCTGAGAATAGGCCAGTGACTTCTTCCTTACAGTTCCTGTGTCCAGGTCCCTGGGGCCCCTAGGBBGGAGGCCAAACGTGGG
AAGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTABAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTGTDOCGACTCCAGGAAGCCCT
ACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCACCIGCCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGACABCTCAATGCTGGTTTGCA
GGCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGABACCCCCTTAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCIHSAGGTGCCCAAGGAAG
AAGCTGCCCGGAGGGCCCTAGTGGACTCCGTGTTTCAGGTGTCCGTGCTGGGGCAATGTGGGCTACCTGCGCTTTGACAGATTTGCAGATGCCTCCGTG

>RTSEA007-13|IC120318.2|Rattus tanezumi|lRBP (REL)

TATGAAGAGTCACGAGATTCTGGGCATCTCGGACCCTCAGACGCTGGCCOATGCTGACAGTTGGAGTCCAGAGCTCTTTGAATGACCCACGTCTCTTCATTCCTATGAGCCCAGTACCC
TCGAGGCCCCCCAACAAGCACCAGCACTCACCGACCTCACCCGAGAAGAGSCTGGCCCAGATACAGAGGAACATCCGCCATGAGGTTCTTGAGGATAACBGGGCTACCTACGAGTGG
ATGATCTCCCTGGACAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGTBRCCATGTGTGGGAGCAGCTCATGGGCACCTCCTCCTTGGT?CTAGATCTGECACTGTGCTGGTGGCCAT
GTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACAGTO GCATGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCCT
GGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGACPACTGGGGGAGTAGCCGAGGACAT?GCTTACATCCTCAAGCAGATGCGCABGCCATCGTGGTGGGTGA
GCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAGCTAAGAATAGG?CAGTGACTTCTTCCTTACAGTTCCTGTGTCCAGGTCCCTGGGGCCCCTAGGTBGGAGGCCAAACATGGGA
AGGCAGCGGGGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTABAAGGCCCTGGCCATCCTCACCCTGCGTCGTGCCCTGCCAGGCGTTGTAIGACTCCAGGAAGCCCTA
CAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCACCTECCAGCATGGACTACTCGGCCGTGGTCTCCGAAGAGGACCTGGTGACAAAIG CAATGCTGGTTTGCAG
GCTGTGTCGGAGGATCCCAGGCTCCTGGTGAGAGCCACCGGACCCAGAGARCCC?TCAAGACCTGAGACTGGCCCTAACGAGCCACCAGCAGTCACCCGAGGTGCCCAAGGAAGAA
GCTGCCCGGAGGGCCCTAGTGGACTCCG?GTTTCAGGTGTCCGTGCTGCHBECAATGTGGGCTACCTGCGCTTTGACAGATTTGCAGATGCCTC?GTG

>RTSEA054-13|IC130113.3|Maxomys surifer|[RBP (MSuTan8)

TATGAAGAGTCATGAGATTCTGGGCATCTCAGACCCTCAGACGCTGGCCCBGTGCTGACAGCCGGAGTCCAGAGCTCTTTGAATGACCCGCGTCTCTTCRTCCTACGAGCCCAGTACC
CTCGAGGCTCCGCAGCAAGCACCAGCCCTCACCAACCTCACCCGAGAAGAT GCTGGCCCAGATACAGAGGAACATCCACCACGAGGTTCTTGAGGGCAAGTGGGCTACCTACGAGTG
GACGACCTCCCTGGCCAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGAGCCACGTGTGGAAGCAGCTCATGGGCACCTCCTCCTTGGTGCTAGATCTILGCACTGTGCTGGTGGCC
ATGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACCIETTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGRCTGGACCTTGCCTAAGGTC
CTGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGEGATACTGGGGGAGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCGEGGGCCATCGTGGTGGGT
GAGCGGAC?GAGGGTGGCGCCCTGGACCTCCAGAAACTGAGAATAGGCCAGCAACTTCTTCCTCACAGTGCCTGTGTCCAGGTCCCTAGGGCCC?TAGGBAGGTGGCCAGACATGGG
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AAGGCAGTGGAGTACTGCCCTGTGTGGGGATACC?GCAGAGCAAGCCCTAMAAAGGCCCTGGCCATCCTCACCCTGCGTCGCGCCCTGCCAGGGGTCGTITCGACTTCAGGAAGCCCT
ACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCACEIGCTAGCATGGACTACTCGGCCGTGGTCTCTGAAGAGGACCTGGTGACAABCTCAATGCTGGTTTGCAG
GCTGTGTCAGAGGATCCTAGGCTCCTGGTGAGAGCCACTGGACCCAGAGAXCCTCCTCAAGACCTGAGATGGGACCTAATGACCCCCCAGCAGTCACCCUEIAGGTGCCCAAGGAAGAA

GCTGCCCGGAGGGCCCTAGTGGACTCTGTGTTTCAGGTGTCGGTGCTGCEGGCAACGTGGGCTACCTGCGCTTTGACGGATTTGCAGACGCCTCTGTG

>RTSEA053-13|IC130114.8|Maxomys surifer[IRBP (MSutan7)

TATGAAGAGTCATGAGATTCTGGGCATCTCAGACCCTCAGACGCTGGCCCBGTGCTGACAGCCGGAGT?CAGAGCTCTTTGAATGACCCGCGTCTCTTCATCCTACGAGCCCAGTACCC
TCGAGGCTCCGCAGCAAGCACCAGCCCTCACCAACCTCACCCGAGAAGAATSCTGGCCCAGATACAGAGGAACATCCACCACGAGGTTCTTGAGGGCAACBEGGCTACCTACGAGTGG
ACGATCTCCCTGGCCAGGAGGTGCTGAGTGAGCTGGGGGAGTTCCTAGTBACACGTGTGGAAGCAGCTCATGGGCACCTCCTCCTTGGTGCTAGATCT@ISCACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACCEITGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGATACTGGGGGAGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCGOBGGCCATCGTGGTGGGTG
AGCGGAC?GAGGGTGGCGCCCTGGACCTCCAGAAACTGAGAATAGGCCAEGTAACTTCTTCCTCACAGTGCCTGTGTCCAGGTCCCTAGGGCC?CTAGGBBGGTGGCCAGACATGGGA
AGGCAGTGGAGTACTGCCCTGTGTGGGGATACC?GCAGAGCAAGCCCTABGAAGGCCCTGGCCATCCTCACCCTGCGTCGCGCCCTGCCAGGGGTCGTAIIGACTTCAGGAAGCCCTA
CAGGACTATTACACGTTAGTGGACCGAGTGCCGGGCCTGCTGCACCACCTETAGCATGGACTACTC?GCCGTGGTCTCTGAAGAGGACCTGGTGACAAATTICAATGCTGGTTTGCAGG
CTGTGTCAGAGGATCCTAGGCTCCTGGTGAGAGCCACTGGACCCAGAGAABCTCCTCAAGACCTGAGATGGGACCTAATGACCCCCCAGCAGTCACCCCaGTGCCCAAGGAAGAAG
CTGCCCGGAGGGCCCTAGTGGACTCTGTGTTTCAGGTGTCGGTGCTGCCGGAACGTGGGCTACCTGCGCTTTGA?GG?TTTGCAGACGCCTCTGTG

>RTSEA052-13|I1C130114.7|Maxomys surifer[IRBP (M3ufan6)

TATGAAGAGTCATGAGATTCTGGGCATCTCAGACCCTCAGACGCTGGCCCBGTGCTGACAGCCGGAGTCCAGAGCTCTTTGAATGACCCGCGTCTCTTCRTCCTATGAGCCCAGTACC
CTCGAGGCTCCGCAGCAAGCACCAGCCCTCACCAACCTCACCCGAGAAGATI GCTGGCCCAGATACAGAGGAACATCCACCACGAGGTTCTTGAGGGCAAGTGGGCTACCTACGAGTG
GACGACCTCCCTGGCCAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGAGCCACGTGTGGAAGCAGCTCATGGGCACCTCCTCCTTGGTGCTAGATCTLGGCACTGTGCTGGTGGCC
ATGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACCIETTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGRCTGGACCTTGCCTAAGGTC
CTGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGPATACTGGGGGAGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCGUSGGCCATCGTGGTGGGT
GAGCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAACTGAGAATAGGCCABGCAACTTCTTCCTCACAGTGCCTGTGTCCAGGTCCCTAGGGCCCCTAGESAGGTGGCCAGACATGG
GAAGGCAGTGGAGTACTGCCCTGTGTGGGGATACCCGCAGAGCAAGCCCTMAAAGGCCCTGGCCATCCTCACCCTGCGTCGCGCCCTGCCAGGGGTCBRITCCGACTTCAGGAAGCC
CTACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCACTTGGCTAGCATGGACTACTCGGCCGTGGTCTCTGAAGAGGACCTGGTGAGAGCTCAATGCTGGTTTGC
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AGGCTGTGTCAGAGGATCCTAGGCTCCTGGTGAGAGCCACTGGACCCAGARAACCTCCTCAAGACCTGAGATGGGACCTAATGACCCCCCAGCAGTCACCCTGAGGTGCCCAAGGACG
AAGCTGCCCGGAGGGCCCTAGTGGACTCTGTGTTTCAGGTGTCGGTGCTGGGGCAACGTGGGCTACCTGCGCTTTGACGGATTTGCAGACGCCTCTGTG

>RTSEA050-13|IC130106.2|Maxomys surifer[IRBP (M3ufan5)

TATGAAGAGTCATGAGATTCTGGGCATCTCAGACCCTCAGACGCTGGCCCBGTGCTGACAGCCGGAGTCCAGAGCTCTTTGAATGACCCGCGTCTCTTCRTCCTACGAGCCCAGTACC
CTCGAGGCTCCGCAGCAAGCACCAGCCCTCACCAACCTCACCCGAGAAGAT GCTGGCCCAGATACAGAGGAACATCCACCACGAGGTTCTTGAGGGCAAGTGGGCTACCTACGAGTG
GACGA?CTCCCTGGCCAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGAGCCACGTGTGGAAGCAGCTCATGGGCACCTCCTCCTTGGTGCTAGATCTIGCACTGTGCTGGTGGCC
ATGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACCIETTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGRCTGGACCTTGCCTAAGGTC
CTGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGATACTGGGGGAGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCGEGGGCCATCGTGGTGGGT
GAGCGGACAGAGGGTGGCGCCCTGGACCTCCAGAAACTGAGAATAGGCCAIECAACTTCTTCCTCACAGTGCCTGTGTCCAGGTCCCTAGGGCC?CTAGGBAGGTGGCCAGACATGGG
AAGGCAGTGGAGTACTGCCCTGTGTGGGGATACCCGCAGAGCAAGCCCTAMAAAGGCCCTGGCCATCCTCACCCTGCGTCGCGCCCTGCCAGGGGTCGTBICGACTTCAGGAAGCCC
TACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCACIGGCTAGCATGGACTACTCGGCCGTGGTCTCTGAAGAGGACCTGGTGACAHGCTCAATGCTGGTTTGCA
GGCTGTGTCAGAGGATCCTAGGCTCCTGGTGAGAGCCACTGGACCCAGAGACCTCCTCAAGACCTGAGATGGGACCTAATGACCCCCCAGCAGTCACCCIGAGGTGCCCAAGGAAGA
AGCTGCCCGGAGGGCCCTAGTGGACTCTGTGTTTCAGGTGTCGGTGCTGGGGCAACGTGGGCTACCTGCGCTTTGACGGATTTGCAGACGCCTCTGTG

>RTSEA049-13|IC130112.6|Maxomys surifer[IRBP (M%utan4)

TATGAAGAGTCATGAGATTCTGGGCATCTCAGACCCTCAGACGCTGGCCCBGTGCTGACAGCCGGAGTACAGAGCTCTTTGAATGACCCGCGTCTCTTCATCCTACGAGCCCAGTACC
CTCGAGGCTCCGCAGCAAGCACCAGCCCTCACCAACCTCACCCGAGAAGAATGCTGGCCCAGATACAGAGGAACATCCACCACGAGGTTCTTGAGGGCAAGTGGGCTACCTACGAGTG
GACGATCTCCCTGGCCAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGMACCACGTGTGGAAGCAGCTCATGGGCACCTCCTCCTTGGTGCTAGATCTEISGCACTGTGCTGGTGGCC
ATGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACCRCTTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGRCTGGACCTTGCCTAAGGTC
CTGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGAATACTGGGGGAGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCEIGGGCCATCGTGGTGGGT
GAGCGGACAGAGGGTGGCGCCCTGGACCTCCAGAAACTGAGAATAGGCCAIEZCAACTTCTTCCTCACAGTGCCTGTGTCCAGGTCCCTAGGGCCGCTAGGGAGGTGGCCAGACATGG
GAAGGCAGTGGAGTACTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTRAAAAGGCCCTGGCCATCCTCACCCTGCGTCGCGCCCTGCCAGGGGTCQITCCGACTTCAGGAAGCC
CTACAGGA?TATTACACGTTAGTGGACCGAGTGCCGGGCCTGCTGCACCATGGCTAGCATGGACTACTCGGCCGTGGTCTCTGAAGAGGACCTGGTGAGAGCTCAATGCTGGTTTGC
AGGCTGTGTCAGAGGATCCTAGGCTCCTGGTGAGAGCCACTGGACCCAGARAACCTCCTCAAGACCTGAGATTGGACCTAATGACCCCCCAGCAGTCACCCTGAGGTGCCCAAGGAAG
AAGCTGCCCGGAGGGCCCTAGTGGACTCTGTGTTTCAGGTGTCGGTGCTGGGGCAACGTGGGCTACCTGCGCTTTGACGGATTTGCAGACGCCTCTGTG
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>RTSEA048-13|I1C130113.5|Maxomys surifer[IRBP (M3ufan3)

TATGAAGAGTCATGAGATTCTGGGCATCTCAGACCCTCAGACGCTGGCCOCBGTGCTGACAGCCGGAGTCCAGAGCTCTTTGAATGACCCGCGTCTCTTCRTCCTACGAGCCCAGTACC
CTCGAGGCTCCGCAGCAAGCACCAGCCCTCACCAACCTCACCCGAGAAGRTGCTGGCCCAGATACAGAGGAACATCCACCACGAGGTTCTTGAGGGCAAGTGGGCTACCTACGAGTG
GACGATCTCCCTGGCCAGGAGGTGCTGAGTGAGCTGGGGGAGTTCCTAGAGCCACGTGTGGAAGCAGCTCATGGGCACCTCCTCCTTGGTGCTAGATCTGGCACTGTGCTGGTGGCC
ATGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACCIETTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGRCTGGACCTTGCCTAAGGTC
CTGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGCPATACTGGGGGAGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCGIGGGCCATCGTGGTGGGT
GAGCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAACTGAGAATAGGCCA®CAACTTCTTCCTCACAGTGCCTGTGTCCAGGTCCCTAGGGCCCCT?GGEBAGGTGGCCAGACATGG
GAAGGCAGTGGAGTACTGCCCTGTGTGGGGATACCCGCAGAGCAAGCCCTRMAAAGGCCCTGGCCATCCTCACCCTGCGTCGCGCCCTGCCAGGGGTCAIBCCGACTTCAGGAAGCC
CTACAGGACTATTACACGTTAGTGGACCGAGTGCCGGGCCTGCTGCACCATTGGCTAGCATGGACTACTCAGCCGTGGTCTCTGAAGAGGACCTGGTGAGMAGCTCAATGCTGGTTTGC
AGGCTGTGTCAGAGGATCCTAGGCTCCTGGTGAGAGCCACTGGACCCAGARAACCTCCTCAAGACCTGAGATGGGACCTAATGACCCCCCAGCAGTCACCCTGAGGTGCCCAAGGAAG
AAGCTGCCCGGAGGGCCCTAGTGGACTCTGTGTTTCAGGTGTCGGTGCTGGGGCAACGTGGGCTACCTGCGCTTTGA?GGGTTTGCAGACGCCTCTGTG

>RTSEA047-13|IC130106.3|Maxomys surifer|[RBP (MSuTan2)

TATGAAGAGTCATGAGATTCTGGGCATCTCAGACCCTCAGACGCTGGCCCBGTGCTGACAGCCGGAGTCCAGAGCTCTTTGAATGACCCGCGTCTCTTCRATCCTACGAGCCCAGTACC
CTCGAGGCTCCGCAGCAAGCACCAGCCCTCACCAACCTCACCCGAGAAGATI GCTGGCCCAGATACAGAGGAACATCCACCACGAGGTTCTTGAGGGCAAGTGGGCTACCTACGAGTG
GACGACCTCCCTGGCCAGGAGGT?CTGAGTGAGCTGGGGGAGTTCCTAGAGCCACGTGTGGAAGCAGCTCATGGGCACCTCCTCCTTGGTGCTAGATCTGGCACTGTGCTGGTGGCC
ATGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACCIETTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGRCTGGACCTTGCCTAAGGTC
CTGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGCPATACTGGGGGAGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCGEGGGCCATCGTGGTGGGT
GAGCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAACTGAGAATAGGCCAGCAACTTCTTCCTCACAGTGCCTGTGTCCAGGTCCCTAGGGCCCCTAGGSAGGTGGCCAGACATGG
GAAGGCAGTGGAGTACTGCCCTGTGTGGGGATACCCGCAGAGCAAGCCCTMAAAGGCCCTGGCCATCCTCACCCTGCGTCGCGCCCTGCCAGGGGTCBITCCGACTTCAGGAAGCC
CTACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCACTGGCTAGCATGGACTACTCGGCCGTGGTCTCTGAAGAGGACCTGGTGAGAGCTCAATGCTGGTTTGC
AGGCTGTGTCAGAGGATCCTAGGCTCCTGGTGAGAGCCACTGGACCCAGARAACCTCCTCAAGACCTGAGATGGGACCTAATGACCCCCCAGCAGTCACCCTGAGGTGCCCAAGGAAG
AAGCTGCCCGGAGGGCCCTAGTGGACTCTGTGTTTCAGGTGTCGGTGCTGGGGCAACGTGGGCTACCTGCGCTTTGA?GGATTTGCAGACGCCTCTGTG

>RTSEA051-13|I1C130114.5|Maxomys surifer|IRBP (M$uta@nl15)



196

TATGAAGAGTCATGAGATTCTGGGCATCTCAGACCCTCAGACGCTGGCCCBGTGCTGACAGCCGGAGT?CAGAGCTCTTTGAATGACCCGCGTCTCTTCATCCTACGAGCCCAGTACCC
TCGAGGCTCCGCAGCAAGCACCAGCCCTCACCAACCTCACCCGAGAAGATGCTGGCCCAGATACAGAGGAACATCCACCACGAGGTTCTTGAGGGCAACTBEGGCTACCTACGAGTGG
ACGATCTCCCTGGCCAGGAGGTGCTGAGTGAGCTGGGGGAGTTCCTAGTBGBCACGTGTGGAAGCAGCTCATGGGCACCTCCTCCTTGGTGCTAGATCTGGCACTGTGCTGGTGGCCA
TGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACCEITTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGATACTGGGGGAGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCGOBAGGCCATCGTGGTGGGTG
AGCGGAC?GAGGGTGGCGCCCTGGACCTCCAGAAACTGAGAATAGGCCAGTAACTTCTTCCTCACAGTGCCTGTGTCCAGGTCCCTAGGGCC?CTAGGBBGGTGGCCAGACATGGGA
AGGCAGTGGAGTACTGCCCTGTGTGGGGATACC?GCAGAGCAAGCCCTAGRAGGCCCTGGCCATCCTCACCCTGCGTCGCGCCCTGCCAGGGGTCGTEIIGACTTCAGGAAGCCCTA
CAGGACTATTACACGTTAGTGGACCGAGTGCCGGGCCTGCTGCACCACCTRETAGCATGGACTACTC?GCCGTGGTCTCTGAAGAGGACCTGGTGACAAAGICAATGCTGGTTTGCAGG
CTGTGTCAGAGGATCCTAGGCTCCTGGTGAGAGCCACTGGACCCAGAGAAPCTCCTCAAGACCTGAGATGGGACCTAATGACCCCCCAGCAGTCACCCCTABGTGCCCAAGGAAGAAG
CTGCCCGGAGGGCCCTAGTGGACTCTGTGTTTCAGGTGTCGGTGCTGCCGGAACGTGGGCTACCTGCGCTTTGA?GGATTTGCAGACGCCTCTGTG

>RTSEA060-13|IC130105.11|Maxomys surifer[IRBP (Mfufaol4)

TATGAAGAGTCATGAGATTCTGGGCATCTCAGACCCTCAGACGCTGGCCCBGTGCTGACAGCCGGAGTCCAGAGCTCTTTGAATGACCCGCGTCTCTTCRTCCTATGAGCCCAGTACC
CTCGAGGCTCCGCAGCAAGCACCAGCCCTCACCAACCTCACCCGAGAAGAT GCTGGCCCAGATACAGAGGAACATCCACCACGAGGTTCTTGAGGGCAAGTGGGCTACCTACGAGTG
GACGACCTCCCTGGCCAGGAGGTGCTGAGTGAGCTGGGGGAGTTCCTAGAGCCACGTGTGGAAGCAGCTCATGGGCACCTCCTCCTTGGTGCTAGATCTILGCACTGTGCTGGTGGCC
ATGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACCIETTGCACGTGGATACCATCTACGATC?GCCCTCCAACACCACCACAGAGFCTGGACCTTGCCTAAGGTC
CTGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGPATACTGGGGGAGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCGUSGGCCATCGTGGTGGGT
GAGCGGACGGAGGGTGGCGCCCTGGACCTCCAGAAACTGAGAATAGGCCABCAACTTCTTCCTCACAGTGCCTGTGTCCAGGTCCCTAGGGCCCCTAGGBAGGTGGCCAGACATGG
GAAGGCAGTGGAGTACTGCCCTGTGTGGGGATACCCGCAGAGCAAGCCCTMAAAGGCCCTGGCCATCCTCACCCTGCGTCGCG?C?TGCC?GGGGTCGMCCGA?TTCAGGAAGCCCT
ACAGGACTATTACAC??TAGTGGACCGAGTGCCGGGCCTGCTGCACCACGGCTAGCATGGACTA?TCAGCCGTGGTCT?TGAAGAGGACCTGGTGACAABCTCAATGCTGGTTTGCAGG
CTGTGTCAGAGGATC?TAGGCTCCTGGTGAGAGCCACTGGACCCAGAGAAZCTCCTCAAGACCTGAGATGGGACCTAATGACCCCCCAGCAGTCACCCCTRBEGTGCCCAAGGAAGAAG
CTGCCCGGAGGGCCCTAGTGGACTCTGTGTTTCAGGTGTCGGTGCTGCCGGAACGTGGGCTACCTGCGCTTTGA?GGATTTGCAGACGCCTCTGTG

>RTSEA059-13]IC130105.7|Maxomys surifer|IRBP (M$Ltanl3)

TATGAAGAGTCATGAGATTCTGGGCATCTCAGACCCTCAGACGCTGGCCCBGTGCTGACAGCCGGAGT?CAGAGCTCTTTGAATGACCCGCGTCTCTTCATCCTACGAGCCCAGTACCC
TCGAGGCTCCGCAGCAAGCACCAGCCCTCACCAACCTCACCCGAGAAGAAIGCTGGCCCAGATACAGAGGAACATCCACCACGAGGTTCTTGAGGGCAACBEGGCTACCTACGAGTGG
ACGATCTCCCTGGCCAGGAGGTGCTGAGTGAGCTGGGGGAGTTCCTAGTBRCACGTGTGGAAGCAGCTCATGGGCACTTCCTCCTTGGTGCTAGATCTERGCACTGTGCTGGTGGCCA
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TGTCTCTGGGATC?CTTATGTCATCTCCTACTTGCACCCTGGGAACACCETTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGATTGGACCTTGCCTAAGGTCC
TGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGATACTGGGGGAGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCGOBGGCCATCGTGGTGGGTG
AGCGGAC?GAGGGTGGCGCCCTGGACCTCCAGAAA?TGAGAATAGGCCCGTAACTTCTTCCTCACAGTGCCTGTGTCCAGGTCCCTAGGGCC?CTAGGEMBGGTGGCCAGACATGGGA
AGGCAGTGGAGTACTGCCCTGTGTGGGGATACC?GCAGAGCAAGCCCTABGAAGGCCCTGGCCATCCTCACCCTGCGTCGCGCCCTGCCAGGGGTCGTAIIGACTTCAGGAAGCCCTA
CAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCACCTETAGCATGGACTACTCGGCCGTGGTCTCTGAAGAGGACCTGGTGACAAAGICAATGCTGGTTTGCAGG
CTGTGTCAGAGGATCCTAGGCTCCTGGTGAGAGCCACTGGACCCAGAGAAPCTCCTCAAGACCTGAGAT?GGACCTAATGACCCCCCAGCAGTCACCCCBGTGCCCAAGGAAGAAG
CTGCCCGGAGGGCCCTAGTGGACTCTGTGTTTCAGGTATC?GTGCTGCCGGAACGTGGGCTACCTGCGCTTTGACGGATTTGCAGACGCCTCTGTG

>RTSEA057-13|IC130109.4|Maxomys surifer|[RBP (MS8uTan11)

TATGAAGAGTCATGAGATTCTGGGCATCTCAGACCCTCAGACGCTGGCCOCBGTGCTGACAGCCGGAGTCCAGAGCTCTTTGAATGACCCGCGTCTCTTCRTCCTACGAGCCCAGTACC
CTCGAGGCTCCGCAGCAAGCACCAGCCCTCACCAACCTCACCCGAGAAGATTI GCTGGCCCAGATACAGAGGAACATCCACCACGAGGTTCTTGAGGGCAAGTGGGCTACCTACGAGTG
GACGACCTCCCTGGCCAGGAGGTACTGAGTGAGCTGGGGGAGTTCCTAGRABCCACGTGTGGAAGCAGCTCATGGGCACCTCCTCCTTGGTGCTAGATCBGGCACTGTGCTGGTGGCC
ATGTCTCTGGGATCCCTTATGTCATCTCCTACTTGCACCCTGGGAACACCIETTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGRCTGGACCTTGCCTAAGGTC
CTGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGEGATACTGGGGGAGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCEISGGCCATCGTGGTGGGT
GAGCGGAC?GAGGGTGGCGCCCTGGACCTCCAGAAACTGAGAATAGGCCAGCAACTTCTTCCTCACAGTGCCTGTGTCCAGGTCCCTAGGGCC?CTAGGBAGGTGGCCAGACATGGG
AAGGCAGTGGAGTACTGCCCTGTGTGGGGATACC?GCAGAGCAAGCCCTAMAAAGGCCCTGGCCATCCTCACCCTGCGTCGCGCCCTGCCAGGGGTCGTITCGACTTCAGGAAGCCCT
ACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTGCTGCACCACEIGCTAGCATGGACTACTCGGCCGTGGTCTCTGAAGAGGACCTGGTGACAABCTCAATGCTGGTTTGCAG
GCTGTGTCAGAGGATCCTAGGCTCCTGGTGAGAGCCACTGGACCCAGAGAXCCTCCTCAAGAC?TGAGATGGGACCTAATGACCCCCCAGCAGTCACCCTIAGGTGCCCAAGGAAGAA
GCTGCCCGGAGGGCCCTAGTGGACTCTGTGTTTCAGGTGTCGGTGCTGCEGGCAACGTGGGCTACCTGCGCTTTGACGGATTTGCAGACGCCTCTGTG

>RTSEA056-13|IC130110.4|Maxomys surifer|[RBP (MSuTan10)

TATGAAGAGTCATGAGATTCTGGGCATCTCAGACCCTCAGACGCTGGCCCBGTGCTGACAGCCGGAGTCCAGAGCTCTTTGAATGACCCGCGTCTCTTCRTCCTATGAGCCCAGTACC
CTCGAGGCTCCGCAGCAAGCACCAGCCCTCACCAACCTCACCCGAGAAGAT GCTGGCCCAGATACAGAGGAACATCCACCACGAGGTTCTTGAGGGCAAGTGGGCTACCTACGAGTG
GACGA?CTCCCTGGCCAGGAGGTGCTGAGTGAGCTGGGGGAGTTCCTAGAGCCACGTGTGGAAGCAGCTCATGGGCACCTCCTCCTTGGTGCTAGATCTIGCACTGTGCTGGTGGCC
ATGTCTCTGGGATC?CTTATGTCATCTCCTACTTGCACCCTGGGAACACCIETTGCACGTGGATACCATCTACGATCGGCCCTCCAACACCACCACAGAGRCTGGACCTTGCCTAAGGTC
CTGGGGGAGAGATACAGTGCTGACAAGGATGTGGTGGTCCTCACCAGTGGRPATACTGGGGGAGTGGCTGAGGACATCGCCTACATCCTCAAGCAGATGCGEUSGGCCATCGTGGTGGGT
GAGCGGACGGAGGGTGGCGCC?TGGACCTCCAGAAA?TGAGAATAGGCCAGCAACTTCTTCCTCACAGTGCCTGTGTCCAGGTCCCTAGGGCCCCTAGGEAGGTGGCCAGACATGG
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GAAGGCAGTGGAGTACTGCCCTGTGTGGGGATACCCGCAGAGCAAGCCCTRMAAAGGCCCTGGCCATCCTCACCCTGCGTCGCGCCCTGCCAGGGGTCAIBCCGACTTCAGGAAGCC
CTACAGGACTATTACACATTAGTGGACCGAGTGCCGGGCCTG?TGCACCATTGGCTAGCATGGACTACTCGGCCGTGGTCTCTGAAGAGGACCTGGTGAGAGCTCAATGCTGGTTTGC
AGGCTGTGTCAGAGGATCCTAGGCTCCTGGTGAGAGCCACTGGACCCAGARAACCTCCTCAAGACCTGAGATGGGACCTAATGACCCCCCAGCAGTCACCCTGAGGTGCCCAAGGAAG
AAGCTGCCCGGAGGGCCCTAGTGGACTCTGTGTTTCAGGTATCGGTGCTGGGGCAACGTGGGCTACCTGCGCTTTGACGGATTTGCAGACGCCTCTGTG

>(i|299779701|gb|HM217599.1] Micromys minutus vaudBZ07 interphotoreceptor retinoid binding protdRBP) gene partial cds (Out group)

TATGAAGAGTCATGAGATTCTGGGCATCTCAGACCCTCAGACGCTGGCCCBGTACTGACAACTGGAGTACAGAGTTCCTTGAATGACCCACGCCTCTTCATTCCTATGAGCCCAGTACC
CTCGAGACTCCCCAGCAAACAGCAGCACTCACCAACCTTACCCGAGAAGARTGCTGGCCCAGTTACAGGGGAACATCCACCATGAGGTTCTTGAGGGCAAGTGGGCTACCTACGCATG
GATGACCTCCCGGGCCAGGAGATACTGAGTGAGCTGGAGGAGTTCCTAGTREBSCCATGTGTGGAAGCAGCTCATGGGCACCTCCTCCTTGGTGCTAGATCTIGCACTGCACTGGCGGCC
ACGTCTCTGGGATCCCTTATGTCATCTCTTACTTTCACCCTGGGAACACTBCATGCACGTAGACACCGTCTATGATCGTCCCTCCAACACCACCACAGAGACTGGACCTTGCCCAAGGTC
CTGGGGGAGAGATACAGTGCTGACAAGGATGTAGTGGTTCTCACCAGTGGBATACAGGGGGAGTGGCTGAAGACATCGCCTACATCCTCAAGCAGATGCGAGGGCCATCGTGGTGGGT

AGTGGAGTGCTGCCCTGTGTGGGGATACCTGCAGAGCAAGCCCTAGAAAAGCGCTGGCTATCCTCACCCTGCGCCGCGCCCTGCCAGGGGTTGTCCTC@IACAGGAAGCCCTCCAGG
ACTATTACACGTTAGTGGACCGAGTGCCGGGCCTGCTGCACCACCTGGCTFCATGGACTACTCAGCCGTGGTCTCTGAAGAGGACCTGGTGACAAAGCTCACGCTGGCTTGCAGGCTGT
GTCAGAGGATCCTAGGCTCCTGGTGAGAGCCGCTGGACCCAGAGAAACCTEICAAGACCTGAGACTGGTCCTAATGACCCCCCAGCAGCCACCCCTGAGAICCCAAGGAAGAAGCTGC
CCTGAGGGCTCTAGTGGACTCTGTGTTTCAGGTGTCTGTGCTGCCGGGCABTGGGCTACCTGCGCTTTGACAGTTTCGCAGAC?CTTCTGTG
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